erret Vides. War ponet Plane. | Eis Mine The V-Chip: How It Works 


т 
Fa 


| 


Warfa 


our Stake in the ~ 
26 Telecomm Law x 


ew Jaguar V8 
gadster 


a a 
| | Ш | US ы ү = 
E E 
| E. P pi А E a al x - = 
еә " 
и s d Ta ZA ` bh. $ 
22 К. = 
= E * 
| be ipii ». p E = 
| 1 == = =a я т = * 
„ж : == а г 
à мй : 8 
: > a آم‎ a” 


Precise 


xtreme ^ E 


lountain Biking TESTING 
M] 


70989" UM 62" 


= 
| 


_ A" JF 
i d 
; | | ds 
| i | 
y i * E 
b ke i » * BR 
TM z PU E ХЫ г. | Jp X | 
i | и EN 1. (ie 
| -ip i | ^ Р 
0 T> 1 ^" ГЕ s ' ча | i d PI fa 


| ! Py x i | 


| Shell | 
k ااا‎ 


APPLES 


APPLE 


The nerve of us. Pit the engineering Subaru Legacy 2.5 6T THE TRACTION CONNECTION: 


ingenuity of the legendary Porsche 911 Carrera 4* 
EE against that of the new 
| Subaru All-Wheel Drive 
Legacye 2.5 GI? 
Preposterous! And yet — 
call us crazy — we see 


distinct similarities. 


I WO BOXER ENGINES: HORIZONTALLY OPPOSED 
YET SO MUCH ALIKE. 


Ah, the boxer engine. A unique horizontally opposed 
configuration with a lower center of gravity that 
increases stability and reduces vibration for a smoother, 
more enjoyable ride. Naturally, Porsche 5 got one. 
Well — talk about similarities — so do we! (Eerie, huh?) 
Ours Ба 2.5-liter, 16-valve, DOHC beauty. And though 
our 155 horses may not be quite as numerous as theirs 


(270 hp), the 2.5 GT's low-end 155 lb-ft torque delivers а 


ia 15  — 
паш шишине -an ER 


performance engine. 
So responsive, we use 
d modified version to 


propel Subaru to victory in road rallies worldwide. 


ALL-WHEEL DRIVE. 
Sure, the Carrera 4 sticks to curves like bug splats 
on a windshield. 
Maybe that $ because 


Porsche has seen fit 
to equip their top-of-the-line car with the superior 
traction and control of AI-Wheel Drive — just like us! 
Subaru All-Wheel Drive continuously monitors road 
and weather conditions, automatically transferring 
power from the wheels that slip to the wheels that 
grip — actually helping you avoid accidents. Combine 
this with a horizontally opposed engine and optimally 
tuned suspension, and you have all the makings of the 
Subaru All-Wheel Driving System, a unique system 
that makes the Legacy 2.5 GT daringly fun to drive. 


IHE T WO FACES OF BEAUTY. 


We're the first to point out: When it comes to 

— а: style, the Porsche 911 
== >Y H- is one of the hottest 

T—— Cae cars going. But with 


| ا‎ UY aerodynamic ground 
affects bodywork, contoured halogen headlights, rear 


È — 


OR TOTALLY NUTS? 


decklid spoiler and polished 5-spoke 
alloy wheels, the Legacy 2.5 GT is sure to spice up the 
ы daily commute, as 


well. Inside, too, it's 


engineered with both 


e O 


AED. «— C» - style and ergonomics 


== = іп mind. With easy-to- 
7 Fea Wheel Brive TN у 


um read analog gauges, 
m ay ` easy-to-reach controls, 
p = “~~ 4 deeply bolstered, 


10-way odi driver's seat, with matching velour 


door trim inserts — even a retractable dual cupholder — 
the 2.5 GT driving environment is actually built 
around a driver, not a formula. What's more, its super- 
lative design is available in two sleek body styles: the _ 
sporty Legacy 2.5 GT Sedan and the roomy Legacy 2.5 
GT Wagon. Body styles, we might add, that Porsche 


doesn't even make. (Oh well, so much for comparison.) 


OUR PRICE IS GREAT. THEIRS IS MUCH GREATER. 
We admit it. Starting at just $22,295,1 the 
Legacy 2.5 GT is no match for, well, any Porsche — the 


Porsche 911 Carrera 4 


911 Carrera 4 included. What's 
more, with an EPA fuel economy of 20/26 mpg, the 
Legacy 2.5 GT has a much less voracious appetite. And 
with typical Subaru low maintenance, it won't cost 


you much down the road, either. 


So there you have it. But don't take our word — 
compare for yourself. See your local Subaru dealer 
for a test-drive, or call us at 1-800-WANT-AWD. 

Now, how do you like them apples? 


The eau fA Whal Drive: 


Pictured is the Porsche 911 Carrera 4. {MSRP of Legacy 2.5 GT Sedan 4EAT with a 2.5-liter engine. Price does not include inland transportation, taxes, license and title fees. 


Dealer s actual price may vary. 1996 EPA estimate. Your mileage may vary. 


Who says you 
cant switch down 
to lower tar 
and enjoy the taste? й 


© Philip TE er 3 


re А шта; mg fer; D: dig Mr OLMIS: 
5 mg "tar, D. 4 mg nicotine K тя ban ta 
0.6 mg nicotine av. per cigg ‘atte Ву. 


SURGEON GENERAL'S WARNING: Cigarette 


Smoke Contains Carbon Monoxide. 
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Information Age 
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58 Treasure Islands Modern-day Charles Darwins 


seek evolutionary biodiversity on a remote archipelago. 


63 Essential Technology Guide to the i 
Olympics The Centennial Games will be a spec- Missy's rad wheels: 
tacular combination of sport and science. у 
dual-suspension 


69 Blueprint for a Revolution The U.S. govern. HP Jumper. 


ment unleashes a telecommunications free-for-all. 
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74 Missy in Action A daredevil mountain biker races 


at the leading edge of a new trend: extreme sports. 
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Enter the Smirnoff Pure Fantasy Sweepstakes—an all-expense paid, 4-day, 3-night trip 
for two to the luxurious Hotel Hacienda Beach Resort in Mexico's beautiful Cabo San Lucas, 
home of sun, sand and 300-16. marlins. It's any respectable fisherman's fantasy come true. 


To enter, just complete the entry form below and before you know it, you could be 
on your way to paradise, or win any of these other exciting prizes. 
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Grand Prize accommodations 3 Grand Prizes: 4-day, 3-night trip for two to Cabo San Lucas Grand Prize air travel 
provided by: provided by: 


Hacienda AMERICA WEST AIRLINES 
Beach Resort 


1 First Prize: 3 Second Prizes: 25 Third Prizes: 
Honda 15-hp outboard motor Garmin hand-held GPS unit Pinnacle Rod & Reel set 


OFFICIAL RULES—NO PURCHASE NECESSARY 


1. Complete an official entry form, or on a plain 3* x5* paper, hand print your name, address, zip code, telephone num- 
ber and the words "SMIRNOFF PURE FANTASY FISHING SWEEPSTAKES." Enter as often as you wish, but each entry 
must be mailed separately to SMIRNOFF PURE FANTASY FISHING SWEEPSTAKES, P.O. Box 8460, New Milford, CT 
06776-8460. All mail-in entries must be postmarked by September 22, 1996 and received by September 30, 1996. 
Mechanically reproduced entries submitted by mail are void, 


| 

| 

| 

2. Grand Prize (3): A 4-day, 3-night fishing trip for two to Cabo San Lucas, Mexico. Includes round-trip air transporta- | 

tion from a major airport nearest the winner's home, accommodations at the Hotel Hacienda Beach Resort, ground | 
transportation, fishing charter and 2 meals per day (est. retail value $3,460.00). First Prize: Honda 15-hp outboard 

motor (1): (Est. retail value $3,000.00); Second Prize: Garmin hand-held GPS unit (3): (Est. retail value $500.00); Third | 

Prize: Pinnacle Rod & Reel set (25): (Est. retail value $125.00). Winners will be selected in a random drawing from | 
among all entries received. Drawing will be conducted by CCM, an independent judging organization whose deci- 

sions are final on all matters relating to this sweepstakes. Odds of winning are dependent upon the number of | 

entries received, All prizes will be awarded and winners will be notified by mail. Limit one prize to an individual or | 

| 

| 

| 

| 

| 

| 

| 

| 

| 
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household. Prizes are nontransferable and no substitutions are allowed. Sponsor and its agencies assume no respon- 
sibility or liability for damages, losses or injury resulting from acceptance or use of any prize. Taxes, if any, are the 
responsibility of the individual winners. Winners may be required to verify address or execute an affidavit of eligi- 
bility and release within 14 days of notification attempt or the prize will be forfeited and an alternate winner select- 
ed. Trip subject to availability and confirmation of reservations, and must be taken before October 15, 1997. Certain 
restrictions may apply. Entry constitutes permission to use winners’ names and likenesses for promotional purpos- 
es without further compensation except where prohibited by law. No responsibility is assumed for lost, misdirect- 
ed, illegible or late entries or mail. 

3. Sweepstakes open to residents of the U.S. who are age 21 years of age or older as of June 15, 1996, except employ- = т 
affiliates, subsidiaries, promotional and advertising agencies. This offer is void in the state of Utah and wherever else | | | 
prohibited or restricted by national, state or any other governmental laws. Subject to all federal, state and local laws. Send in to The $ 11 | 

4. For a list of all winners, available after 10/15/96, send a stamped, self-addressed envelope to: SMIRNOFF PURE P.O. Box 8460, GZ94-HK1-8430 
FANTASY FISHING WINNERS, РО. Box 8460, New Milford, CT 06776-8460. кесен ont RITU ا‎ MESE San 
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Zip Telephone 


Аде; 21-29 30-44. This One 


|. INFORMATION IS POWER. And the United States peace-keeping forces in 
Bosnia have a power demonstration going. As veteran Pentagon reporters 
| Tony Capaccio and Mary Greczyn reveal in this month's cover story, intelli- 
| gence—G2 in militaryspeak—is at the very heart of operation Joint Endeavor. 
"Warfare in the Information Age" samples the Pentagon's latest arsenal of 
weaponry, the high-tech tools of modern combat. 

This year, the modern Olympic Games аге 100 years old. Whether you plan 
to attend the two-week-long Centennial Olympiad in Atlanta or watch it on TV, you'll want to consult this 
month's Essential Technology Guide to the Olympics. It previews what will be a tour de force of advanced 


sports science and technology.—Fred Abatemarco, popscied@aol.com 


Beyond Discovery 


YOU PROVIDED a nice overview 
of NASA's Discovery missions, and 
the hopes for a more active plane- 
tary exploration program resulting 
from it (“Outward Bound,” March]. 
NEAR, Pathfinder, Lunar Pros- 
pector, and Stardust are a great 
beginning, but the creativity the 
program spawned is noteworthy as 
well. The highly competitive pro- 
posal process, with scientists form- 
ing their own teams and respons- 
ibilities sharply defined, yielded a 
broad and exciting set of missions. 
The innovative science, engineer- 
ing, and management approaches 
were indeed cheaper, faster, and 
better. They would never have been 
created in the more traditional sci- 
ence advisory/center assignment 
approach for mission development. 
Louis Friedman 
The Planetary Society 
tps.ldf@genie.com 


In Defense of NASA 


AS A NASA TEST manager for life 
science payloads at the Johnson 
Space Center, I was disturbed by 
Freeman J. Dyson's essay [FY], 
April]. He portrays NASA as a cor- 
rupt, archaic bureaucracy that is 
incapable of doing anything effi- 


LL. es шыш ыш шыш шын шк кык м шы ышы eee ee = = = — — = — eee mm mm es eee. 


ciently. There are some unique 
aspects of space flight, and these 
almost always drive up the cost of 
space hardware. Whether hardware 
is off-the-shelf or custom-built, it 
must be determined that if the item 
catches fire it will not poison an 
astronaut with fumes, its thermal 
thresholds will withstand launch, 
and it has no sharp edges that 
could injure a crewman. Some off- 
the-shelf hardware doesn't meet 
these requirements; many “ready 
for flight" experiments do not pass 
these tests either and require at 
least some modification by us 
NASA “bureaucrats.” There is cer- 
tainly room for improvement in the 
NASA way of doing things, but let's 
not lose sight of the goal of safe, 
meaningful spaceflight. 

Ed Strong 


egstrong@aol.com 


Corporate Culpability 


AS AIRCRAFT accident investiga- 
tors, we believe many mishaps are 
an indirect result of management 
and the corporate climate fostered 
by that management [“Why Air- 
planes Crash,” April]. Small compa- 
nies may operate on a shoestring 
with no clearly defined operation 
standards or with standards not 
being enforced; large companies 


HOW TO CONTACT US 


Address: 2 Park Ave., 
New York, NY 10016 
Fax: 212-481-8062 


ARTICLE INQUIRIES 

We have listed the city and state for 
companies mentioned in our articles. 
For further assistance: 

E-mail: PSReader@ aol.com 

Fax: 212-481-8062 


LETTERS 

Comments may be edited for space 
and clarity. We regret that we cannot 
answer unpublished letters. 

E-mail: PSLetters@aol.com 


QUESTIONS FOR FYI 

We answer your questions in the Ask 
Popular Science section of FYI. Only 
letters for publication.can be answered. 
E-mail: AskPopSci@aol.com 
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Popular Science 
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Harlan, Тома 51537 
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Visit our World Wide Web site at 
http://www.popsci.com 


PopularScience 


от [E] 96 


Kodak digital technology that fits in your 
pocket. Pretty liberating, huh? It's the newest in 
our award-winning line of digital cameras —the 
Kodak Digital Science" DC20 camera. Download, 
enhance, manipulate and e-mail images on your PC or 
Macintosh. (Exclusive software is included on CD.) 
No film processing. No scanning. Translation: No 
waiting. So anyone can have fun sharing Kodak 
moments in moments. Once they reach the ground. 


Take it with you. E-mail it to your 
Everywhere. friends. 


| ANY $350 CAMERA CAN | 
CAPTURE THIS PICTURE. | 
) | югы J AM. | Make your words 
ONLY ONE CAN SET IT FREE. come to life. 


M ake your fr tends 
jealous, 


Show them what | | 
you did today. THE DC20 DIGITAL CAMERA Stretch yourself. 


http://www.kodak.com/ or call 1-800-508-1531 in the U.S., 


To find out more about the DC20 digital camera and Kodak C 
a | 1-800-465-6325 in Canada for the dealer nearest you. 


other Kodak Digital Sclence products, visit us at digital science 


TAKE PICTURES, FURTHER. 


Kodak, Digital Science and the ds monogram symbol are trademarks of Eastman Kodak Company. © Eastman Kodak Company 1996. 


may try to save money by cutting 
training time or delaying mainte- 
nance. À flight crew will adopt the 
corporate posture of their company, 
whether that posture is official or 
unofficial. One of the tasks of an 
investigator is to determine what 
that posture is and apply that 
knowledge to the chain of events 
leading to the mishap. 
Harry E. Snyder; Donald L. Zimmer 
McClellan Air Force Base, Calif. 


3-D TV of Your Own 


IT APPEARS that Sanyo has redis- 
covered the Pulfrich effect [“Еог 
This You Still Need Glasses," 
Electronics Newsfront, March], 
which creates an illusion of depth, 
or "three-dimentionality." To expe- 
rience it, cover one eye with a dark 
filter and watch objects moving 
horizontally against a relatively 
still background. So if the $3,800 
price tag for the Sanyo ТУ is too 
steep, try watching your regular 
TV with a lens from your sunglass- 
es over one eye. Look for telecasts 
with horizontal motion such as a 
soccer game or drag racing. 
Gary Grzebienik 
Gary_Grzebienik@WTVS.pbs.org 


What Came First? 


I WAS SURPRISED that in your arti- 
cle on Deep Blue and Kasparov you 
say ENIAC was the first computer 
“Curtains for Kasparov?," March]. 
The patent for the first computer 
belongs to Dr. John V. Atanasoff 
and Clifford Berry of Iowa State 
University. The Atanasoff-Berry 
Computer (ABC) was built in the 
late 1930s and early '40s, but 
because of the war effort the patent 
application was never sent. In 1973 
the patent rights were awarded to 
Atanasoff and Berry. 
Steven Bergom 
sbergom @iastate.edu 
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Sleep: It's Overrated 


THE IDEA OF taking frequent, 
short naps to relieve fatigue is an 
old concept [Making the Most of 
Three Hours Sleep," Science and 
Technology Newsfront, March]. In 
fact, Leonardo da Vinci trained 
himself to sleep for 15 minutes 
every four hours. 
Hiro Sawada 
Montreal, Quebec, Canada 


Concrete Matters 


I WAS DISAPPOINTED by the omis- 
sion of concrete pavements in 
"After Andrew: Energy-Efficient 
Houses" [Home Technology News- 
front, March]. Concrete pavements 
are playing an important role at 
Jordan Commons. The white sur- 
face of the concrete streets, side- 
walks, and driveways will reduce 
temperatures, because, like the 
white walls and roofs, they'll reflect 
light and heat rather than absorb it. 
M.J. Knutson 


American Concrete Pavement Assoc. 


The PC vs. the NC 


. A NETWORK computer, or NC, 


may cost much less than a conven- 
tional PC, but we will end up рау- 
ing fees to use the software, store 
our files, and connect to the Inter- 
net [Beyond Here, April]. If this 
concept becomes a reality, we'll be 
seeing ads like this: "Why pay end- 
less fees over the Internet to use a 
word processor? Buy a PC and save." 
Serdar Astarlioglu 
State College, Pa. 


Update: The BBS number listed for 
the Minneapolis Federal Reserve 
Bank [“Essential Technology Guide 
to Money @ Finance," March] has 
been disconnected with the launch of 
the bank's World Wide Web site, 
http:/ /woodrow.mpls.frb.fed.us/. 
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Regal GS by Buick 


E 


Its soft leather hugging you while THE FINE LINE one of the ten best engines in the world? 
your car hugs the road. Its the desire to BETWEEN | Its room and the revolutionary 
take a long drive by yourself. SPORT AND SEDAN comfort of an entirely new kind of seat 

And the ability to carry four honest- [$ Nor 50 MUCH technology. 
to-goodness-sized adults with you. А BOUNDARY AS Its Regal GS by Buick. And we think 


It's refinement and real power—from A UNION. you ll like the way it's put together. 


Available Leather-Trimmed Interior — Available Sliding Glass Astroroof — Dual ComforTemp Climate Control 
Award-Winning, 205-Horsepower V6 — Variable Effort Steering — 4-Wheel Anti-Lock Disc Brakes 
Responsive Touring Suspension — PASS-Key® II Theft-Deterrent System — High-Strength Steel Safety Cage 


THE FINE LINE BETWEEN SPORT AND SEDAN. 


07019 Official Sponsor of the E Regal is a registered trademark of GM Corp. Buckle up, America! — "Ward's Auto World, 1995 and 1996. Among models available in the United States. 


1996 U.S. Olympic Team ©1996 GM Corp. All rights reserved. For more information, call 1-800-4A-BUICK ог visit http://www.buick.com 


Double Drive 


YOU DON'T HAVE to sacrifice 
additional storage capacity for a CD-ROM drive with 
Panasonic's CF-62 notebook computer. Its CD-ROM 
drive doubles as a rewritable optical disc drive. The 
discs, encased in cartridges, hold 650 megabytes. The 
CF-62 also features a 12.1-inch active-matrix color 
LCD, a 133MHz Pentium processor, 16-bit sound, and 
a 1.35-gigabyte hard drive. Price is not yet set. 


Concept Coupe 


MAZDA HAS UNVEILED a coupe version of its Miata 
Roadster and is studying the design concept for pro- 
duction. The coupe body, inherently more rigid than a 
roadster, allows a slightly lighter weight. The design 
features pop-up headlights; the reshaped rear deck 
adds trunk space. Sixteen-inch tires provide sure grip 
and a free-flow exhaust system aids horsepower. 


10 


For SnakeLight Fans 


BLACK & DECKER'S SnakeFan 
relies on the same bend- 
able, shapable body as the 
company's popular Snake- 
Light flashlight. The three- 
inch-diameter fan runs on 
two C-size batteries; it can 
also use an AC adapter. 
Price: $30. 


© Well, it turned 
out Andy got 

ithe coolest 

гоу оп Earth. 

» A Buzz Lightyear! 


Woody and Buzz on Disc 


THE 3-D ANIMATION of the first 
completely computer-generated 
movie comes to CD-ROM with Toy 
Story, Disney's Animated StoryBook. 
Pixar Animation Studios produced 
this version, too, and the results are 
much the same: a highly entertain- 
ing experience for children ages 4 to 
9—and this time kids can interact 
with Woody, Buzz (photo), and the 
other characters. The Mac and PC 
disc sells for about $30. 
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” THE DARKSTAR 1 СОО nais- 
_ запсе drone built by the | Dek - 
heed-Martin Skunk Not [oc sl T 
recently made its first flight at | Ed- SE 
wards AFB, California. The stealthy un- — i 
piloted craft climbed to 5,000 feet during the б | 
20-minute flight, which was entirely controll lled — 
by onboard computers | using the differential | | и 
GPS system to precisely determine the crafts te: | 
position. Then the drone was destroyed in an \ 
April 22 crash while taking off at Edwards. An. j |j 
investigation is underway. cet 


Tiny CD Player 


WEIGHING IN AT 6.2 ounces, without battery, is 
Sony's D-777 Discman—the lightest portable 
audio CD player. The 3/4-inch-high player is 
barely wider than the CD. An internal recharge- 
able nickel-metal-hydride battery coupled 
with two AA batteries provides 14 hours 
of play. Price: $450. 


Te 


Whole New Focus 


AUTOMATIC FOCUS shows off a new move with 
the Contax AX single lens reflex (SLR) camera. 
Instead of having the lens adjust to focus, 
the camera moves the film. The pentaprism 
and mirror for the view finder, shutter, and 
film move together as a unit. The Contax AX, 
which accepts all current Yashica/Contax 
lenses, also enhances work in macro-focus 
mode; moving the film improves a len's close- 


Illuminating Garb focus capability. Price: $2,975. Yashica Opti- 
| cal Div., Kyocera Electronics, 100 Randolph 
SUMMER NIGHTS may get downright spooky Rd., Somerset NJ 08875. 


this year, with sightings of disembodied 
jackets or pants bouncing down the street 
after dark. But there's an earthly explana- Pentaprism 
tion: Illuminite reflective fabric that has 
small "satellite dishes," embedded within 
its fibers. The dishes provide a safer alter- 
native to reflective tape or vests. During 
the day, the garments look pretty conven- 
tional. Sold by companies such as Nike, 
Adidas, and Mizuno, Illuminite adds 
slightly to the cost of regular sportswear. 
Reflective Technologies, 15 Tudor St., 
Cambridge MA 02139. 


Eyepiece 


Mirror « 


Shutter 


Film plane 
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Anytime Toothbrush 


15 FOR ON-THE-GO dental саге, there's the Brush Now disposable 
| toothbrush. Push the handle of the compact brush, and tooth- 


"m | paste squirts onto the bristles. The brushes sell for about 50 
cents each; a pack of 20 costs about $9.50. Socon Int'l., 9461 
Charleville Blvd., Ste. 585, Beverly Hills CA 90212. 


Dead Silence 


ANECHOIC CHAMBERS are echo- 
less rooms lined with what look 
like wedges for torture. Inside, no |) | ow and = ت‎ 
one could hear you scream be- Bv EC E- и: 8 тш p ' 
cause these wedges deflect and у. h |225 - £ а АН 
absorb sound. In a new twist, ! i = Xa . | 

B&W uses this anechoic design in 
the cabinet of its DM 302 speakers, 
listing for $250 per pair. Most speakers gen- 
erally rely on absorbent wadding to eliminate 
reverberation. B&W Loudspeakers, 54 Concord 
Street, North Reading MA 01864-2699. 


Macho Cruiser 


PUT A TOYOTA LAND CRUISER on steroids 
and you get the Toyota Mega Cruiser. In- 


Snoopy v. Red Baron? tended for rescue and exploration work 
in harsh terrain, it features 16.5 inches 
THE SKIES NEAR Oklahoma City will be thick with the of ground clearance and four-wheel 
buzz of combat Aug. 18 to 30, when aircraft from 19 steering. Despite a 133-inch wheelbase, 
countries compete at the World Aerobatic Champi- its turning radius is about 18 feet. Pow- 
onships. Held in the United States for the first time in ered by a 4.1-liter diesel direct-injection 
16 years, the event includes latest-tech craft such as the turbo engine, Mega Cruiser carries six 
modified Aviat Aircraft S-1-11B biplane (below). All U.S. passengers and 1,300 pounds of gear. 
Team planes have Lycoming 10-540 engines, each pro- Mega Cruiser is sold in Japan; Toyota is 
ducing at least 300 hp for daredevil tricks. studying overseas sales. 
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Now you don t. Now you see it. 


With 3M microreplication technology, a single 50 watt bulb can turn 100 feet of 
curving Alpine guard rail into 100 feet of guide rail. The 3M" Lighted Guidance Tube is 
j 


one more shining result of our unique culture — a free exchange of ideas, a willingness 


to take risks — that lets us make the leap from need to... 


3M Innovation 


ОЗМ 1996 For more information, call 1-800-3M-HELPS, or Internet: http://www. тт 


| 
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Crystal Clear Planet 


USING WHAT ARE CALLED the first natural-color 
digital 1mages of Earth, Face of the Earth shows 
how our planet would look from space if the at- 
mosphere were free of clouds or haze. Computer 
algorithms helped perfect the detailed images, 
which were created over 16 months using U.S. 
Geological Survey data from the NOAA-11 
weather satellite and hundreds of photographs 
taken from the space shuttle. A print with the 
images sells for $45. ARC Science Simulations, 
Box 1955, Loveland CO 80539. 


WHEN LIFE'S A BEACH, you can lug the 
blanket, cooler, and umbrella with the 
Beach & Sport Caddie. It collapses into 
a table for al fresco dining. Developed 
by Carroll Design of Westford, Massa- 
chusetts, the cart will sell this summer 
for around $140. S.T.A.R. Enterprises, 
55 Cottage St., Newton MA 02164. 
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| Spy 


WITH THE SUPERSONIC Ear and 
headphones, kids can investigate 
distant activities, like birds up in 
trees, insects—or the doings in the 
rival clubhouse. With a bird guide in- 
cluded, SuperSonic Ear will sell 

this fall for about $15. 
Wild Planet Toys, 58 — 
2nd St., 3rd Flr., San. / 
Francisco СА 94105. | 


Computers Around 
the House 


HOW MUCH would you pay for Diba Mail, 
a phone that lets you send and receive 

- e-mail? Diba suggests you'd pay about as 
much as for a high-end бге phone. Built from the ground ир to han- 
dle e-mail, this prototype screen phone is just one of the company's ap- 
plication-specific low-cost computing concepts, which could start 
selling at the end of the year from various companies. Others include a 
TV Web browser and a CD-ROM-based recipe-reader for the kitchen. 
Diba, 270 Harbor Blvd., Belmont CA 94002. 
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The New Casio Digital Camera. 
Pretty amazing...no matter how you look at it. 


The new Casio QV-10A plus 

Digital Camera might just change 
the way you take and share your 
pictures. Because until now, digital 
cameras were bulky and expensive. 
The QV-10A pilus is anything but. 


Using it is simple. With its LCD screen 
you see your pictures instantly. With the 
touch of a button you can delete images 
you don't want or display one, four or 
nine shots at a time in the camera 

or on a TV. You can even save images 
on your computer or on videotape. 


And with the QV software, e-mailing 
photos is a snap. It's never been 
easier to share good news with your 
friends and family. Using the Adobe 
PhotoDeluxe™ software that's included, 
you can customize your photos, even 
create cards. Now it doesn't take a 
PhD to use a digital camera. All it 
takes is the Casio QV-10A plus. 


And that's just the beginning. 


"— 32 == 2. 


96 Digital Picturés. LCD Color Display. Insta 


EA PopularScience 


Visit us at http: //www.casio-usa.com 


Adobe PhotoDeluxe 15 а trademark of Adobe Systems, Inc аа : capture. create. communicate. 
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AS DELCO SYSTEMS Fuh 


770 CCA 
375 СА 


Introducing our longest-lasting we did. We've just come out with the longest-lasting 
ету ever. Its one thing to make a car bat- of the longest-lasting batteries, the new Delco 
tery that lasts longer than anyone else’s--which we Freedom 84. Its guaranteed to give you up to seven 
did (ACDelco Batteries last, on average, over 20% years of dependable starts’ Of course, knowing us, 


longer) But its another thing to goa — ОШ песо it might last even longer than that. То 
step further and top ourselves--which — find out more, call 1-800-ACDelco. 
It's like buying time. 


"Limited warranty. See retailer for details. 
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’ SHARP TFT-LCD - 
Electric Swatter 


FEELING VINDICTIVE to- 
ward the mosquitoes at 
your outdoor party? 
Swing the wire grille of Largest LCD 
the Electronic Insect 
Catcher near the offend- 
ing insect and press the 
switch to zap the pest. 
Price: about $50. Triwin 
Novelties Ltd., Box 
20060, 4839 Leslie St., 
North York, Ont., M2J 
5Е4, Canada. 


SHARP HAS CREATED the world's biggest thin-film transistor LCD by joining 
two 21-inch display panels—the largest available—into one 28-inch panel. 
The seam virtually disappears thanks to a precision glass-cutting technique 
that preserves the standard pixel pitch of 880 micrometers across the joint, 
and a polymer seal with the transparency and low refraction of glass. The 
panel could serve in information boards, presentation displays, and wall- 
mounted TVs, but full-scale production is not yet planned. 


Non-Stop Travel 


WHERE IN THE WORLD is Carmen Sandiego? 
She's back, and better than ever. As you 
travel the world for clues to Carmen's where- 
abouts, you can learn more about each place 
you visit than you did in previous versions. 
The database includes video clips; essays on 
each area's economics, politics, and culture; 
maps; and photographs. Price: $50. 


Dive and Talk 


SCUBA DIVERS can converse underwater with the wireless 
Scubaphone Sport. To operate, replace the regular mouth- 

piece on the regulator with the Scubaphone's Vistaflex mouth 
mask, and slip on the headphones. The voice-activated unit 
has a range of 150 feet and a maximum depth of 325 feet. 
Powered by four AA batteries, Scubaphone operates for an | 
average of four hours. Price: $500. Orcatron Communications, | № AN | a 
1595 Kebet Way, Port Coquitlam, B.C., V3C 5W9 Canada. тнт кй "че FERE ID, ole ERES] 
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CSET A LOAD OF Iiis. 


VOTED BY 43 AUTOMOTIVE JOURNALISTS” 
"North American Truck of the Year." 
SPORT TRUCK MAGAZINE TRUCKIN’ MAGAZINE 
"Sport Truck of the Year." "Truck of the Year." 


AUTOMOBILE MAGAZINE 
"On the off-road test course, the Е-150 displayed a ' 
level of poise unmatched by the Ram and the C/K.” 


USA TODAY 
“The Ford's trump card is like this: it reeks of solid quality." 
OUTDOOR LIFE 
“The 1997 Ford Е-150 is about the smartest new pickup 


è | М 
since, oh...ever. 


AUTOMOBILE MAGAZINE 


“Use the standard third door once, and you'll wonder 


Ч 
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: 1% чу American International Auto Show. 
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FOR DEICING AIRCRAFT, Process Technologies’ InfraTek method promises a 
quicker and less expensive alternative to chemical treatments. Patented infrared 
energy process units in a building structure can deice an aircraft in about six 
minutes. An InfraTek treatment should cost about $500 per 747, compared with 
$2,000 to $3,000 for conventional chemical ice clearing. The process is undergo- 
ing FAA-supervised testing at the Greater Buffalo International Airport (photo). 
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"a y Phone 


WITH THE RANGE 
and mobility of a 
cellular network, 
this wireless pay 
phone can be used for emergencies or ex- 


Honda's Off-Roader 


THE HONDA CR-V new-genera- 
tion sport utility, on sale in 


жн Japan, is based оп the now-de- adic'c Halna 
hibitions, or for other temporary installa- P ae Medic's Helper 
tions. A large graphic screen handles an ОАК ЕЕ ОНИЕ ЛЕ 
ны abil З tion wagon. With а sprightly TO AID INJURED soldiers quickly, 
language's character set and can also dis- су du ^ с 
| g new body, it combines serious future battlefield medics may use 
play weather forecasts, local information, à; " : и ae 
| l off-roader style with the ride a Medtag device similar to this 
or advertisements. Nokia Telecommunica- e ii 
нех Iuc33 02004 Econ: КАКИЕ and handling of a passenger car. prototype. By inserting a smart 
Mic noci ME MEME cl дл The CR-V has a 2.0-liter 130-hp card with the soldier's medical 
engine, all-wheel drive, and fully history, the medic could instantly 
independent double-wishbone document the injuries before 
suspension. À unique feature: A evacuating the patient. Medtag 
cover for the spare can serve was developed by Battelle and 


as a picnic table. Honda is the U.S. Naval Health Research 
considering U.S. sales Center. Battelle, 505 King Ave., 
for next year. Columbus OH 43201-2693. 
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HEAR WHY THE 
BOSE’ WAVE’ RADIO 
WAS NAMED A 

“BEST NEW 
PRODUCT OF 1994” 


BY BUSINESSWEEK. 
Tabletop radios are popular for their 


convenience and small size. But their 
sound quality leaves much to be 
desired. No one really expects high- 
fidelity sound from a radio. Until now. 

Bose presents the Wave radio. 
It’s the one radio acclaimed by lead- 
ing audio critics. Because it’s the 


is our patented acoustic 
waveguide speaker tech- 
nology. Just as a flute strengthens 
a breath of air to fill an entire 
concert hall, the waveguide produces 
room-filling sound from a small 
enclosure. This technology and 
performance is available in no 
other radio. 

You'll touch a button and 
hear your favorite music come alive 
in rich stereo sound. You'll hear 
every note the way it's meant to be 
heard. The Wave radio measures just 


" MAKE SIX INTEREST- 
FREE PAYMENTS. 
The Wave radio is available for $349 
directly from Bose, the most „_ 
respected name in sound. E 
Call 1-800-845-BOSE, ext. 
R2732, or return the coupon | 
for free information or to 


learn more about our in- 
home trial and satisfaction 
guarantee. When you call, 


ask about our six-month 


Easily connect your 
CD ployer, cassette 
ployer, TV, or VCR. 


installment payment plan. 


HEAR IHE RADIO ТНАГ WOKE UP 
АМ ENTIRE INDUSTRY. 


one radio that delivers 
big, rich, lifelike stereo 
sound plus a small, 


convenient size. 


THE BEST! © 
SOUNDING RADIO "8 
YOU CAN BUY. 
We think the Wave radio is the best- 
sounding radio you can buy. And 
audio critics agree. 
Radio World 
called the sound 


= E 


The speakers in conventional 


dios cannot produc №№  — Simply amazing... 
tated" а genuine breakthrough 
dri чадыр in improved sound 
r— | quality.” BusinessWeek 
named the Wave 


radio a “Best 
New Product 
of 1994” 

Popular Science called 


Only the Wave radio with acoustic 
waveguide speaker technology 
produces high-quality sound with 
full, rich boss. 


it a *sonic marvel; 
and gave it a presti- 
gious *Best Of 
What's New" 
award. The key 


4.5"H x 14" W x 8"D and fits almost 
anywhere. So you can listen in your 
bedroom, living room, kitchen, or 


any room. 


REMOTE-CONTROLLED 
CONVENIENCE. 
Operate the radio from across the 
room with the credit card-sized 
remote control. Set six 
АМ and six FM stations, 
and switch between them 
at the touch of a button. 
You can even bring great 
Bose sound to recorded 
music, ТУ programs, or 
movies by connecting the 
Wave radio to your CD or 
cassette player, TV, or VCR. 


Wired magazine 
said, “The clean, sweet 
sound will have your 
friends wondering 
| where you've hidden 
| your fancy speakers." 

But you have to hear the 
Wave radio for yourself to 
believe it. Call today. 


CALL 1-800-845-BOSE, 
EXT. R2732. 


When you call, ask about our six-month 
installment payment plan. (Available on 
telephone orders only.) Also ask about 
FedEx* delivery. 


Mr./Mrs./Ms. 

Name (Please Print 
Address 

City State Zip 
| ) 

Daytime Telephone 


| | 


Evening Ielephone 


Mail to: Bose Corporation, Dept. CDD-R2732, 
The Mountain, Framingham, MA 01701-9168, 
or fax to 1-508-485-4577. 


BOSE 


Better sound through research « 


(01996 Bose Corporation. Covered by patent rights issued and/or pending. Installment payment plan option is not 
to be used in combination with any other offers. Price and/or payment plan are subject to change without notice. 
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Do-It-All Display 


THE MEDIASTATION brings videoconferencing to 
your desktop—without taking up more space than 
a regular monitor. The 17-incher from Nokia of 
Sweden is the world's first monitor that integrates 
a color video camera, microphone, and loudspeak- 
ers into a single unit. With a resolution of 1,280- 
by-1,024 lines, MediaStation is compatible with 
Macintoshes or PCs. Price: about $1,500. 


A Little Push 


THE ROLLER CYCLE power accelerator 
is for skateboarding or inline skat- 
ing speed demons. The two-cycle 
engine runs at 25 mph for about an 
hour on a tank of gasoline. The 
throttle and disc-brake controls are 
on the handle bars. The Roller Cycle 
costs about $700. Roller Cycle, 1308 
Meetinghouse Rd., Rydal PA 19046. 
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THE TRUFFLE-LIKE SPHERES in Orbitz fruit-flavored beverages remain 
suspended. The trick: their density is exactly the same as the drink. 
Made from gellan gum, a vegetable gum, the spheres taste slightly 
different than the beverage flavors of Raspberry Citrus, Vanilla Or- 
ange, and Blueberry Melon Strawberry. Price: $1.30 per 10-ounce bot- 
tle. Clearly Canadian Beverage Corp., 1900-999 W. Hastings St., 
Vancouver B.C., V6C 2W2 Canada. 


Power Without Pollution ы 


HOMEOWNERS HAVE LONG had the choice 
between qas and electric hedge clippers; 
now professionals have that choice, 
too. The first commercial hedge clip- 9 
рег, Echo's DHC-3000 runs off a 14- | 
pound, 12-volt battery pack. The 
30-inch, single-sided cutter recip- 
rocates at 2,000 cycles per 
minute. Price: $400. Echo, 
400 Oakwood Rd., 


Lake Zurich IL 60047. age 
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Space Station Shuttle 


JAPAN'S NATIONAL SPACE Development Agency is testing automated 
landing technology for its planned unmanned space shuttle, HOPE (H2 
| Orbiting Plane), using a prototype unmanned Automatic Landing 
} Flight Experiment vehicle (ALFLEX, shown). Testing—which in- 
volves dropping the 20-foot-long 1,600-pound test vehicle 
from a helicopter and letting it land itself— will con- 
tinue through this fall at a remote airfield in Aus- 
tralia. The full-sized HOPE, to be launched on 
NA Japan's H2 rocket, is expected to carry 
i N supplies to the international space 
station early next century. 


The Canned 
Coat 
RECYCLED ALUMINUM CANS 
help the Windfront vest block 
breezes. Aluminum is converted to 
| a vapor and deposited in a thin film on 
_ nylon taffeta; the resulting material also 
| reflects heat from the sun 50 percent more ef- 
Î fectively than other fabrics. The mesh-backed 
|" - vest converts to a fanny pack for storage. Cannondale, 
_ 9 Brookside Pl., Georgetown CT 06829. Price: $55. 


Muscle-Car Evolution 


THE BMW M ROADSTER upgrades the Z3's speed 
and power to challenge rivals Mercedes-Benz 
SLK and Porsche Boxster. A 3.2-liter inline 
six delivers 310 horsepower for kick-in-the- 
back performance. Acceleration to 60 mph is 
less than six seconds; top speed is 155 mph. 
While production of the BMW M won't start 
for another year, this prototype shows the 
evolution of the Z3 into a rear muscle car. 
BMW of North America, 300 Chestnut Ridge, 
Woodcliff Lake NJ 07675. 


Small World 


MEMBERS OF THE two-year Biosphere 2 mission com- 
pleted in 1993, Jane Poynter and Taber MacCallum 
endured jokes about “life in a fishbowl.” Now, with 
Bio-Spheres, they've turned the tables. Coming in a 
variety of sizes, the glass Bio-Spheres contain self- 
sustaining aquatic ecosystems. A recent NASA space- 
shuttle flight was expected to test a Bio-Sphere's 
ability to provide low-maintenance life-support sys- 
tems in space for plants and animals. Price range: 
$25 to $125. Paragon Space Development Corp., 
1016 E. Pennsylvania, Ste. 308, Tucson AZ 85714. 
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уеп then, people asked if we 
ad the whosy whatsit that connects 
to the watchamacallit. 
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e've been helping people with personal electronics since before there was a personal electronics industry! 
Whether you need a tube for your vintage radio, something to clear up your TV reception, advice on 
putting together a home theater system, or a place to get your out-of- = | 
warranty electronics repaired, help is as close as your nearby в) RadioShack. 
RadioShack. We've got the products, the parts and the people to help You've got questions. 

you put it all together. For a store near you, call 1-800-THE-SHACK. We've got answers? 


К. DANIEL CLARK 


['1EWSFRONTS 


[JOMPUTERS & FJOFTWARE 


EDITED BY CHRIS O'MALLEY 


2-24 1. Е М Э 


A Sealed Case for PCs? 


HOME PCs of the not-too-distant fu- 
ture look and work a lot like stereo 
components—at least as envisioned 
by software titan Microsoft. Mi- 
crosoft 1s not getting into the com- 
puter-making business, but it is 
getting into the hardware “Нате- 
work,” or design-standards, business. 
And in doing so, it aims to define a 
new type of modular and intercon- 
nected home computer, which it 
calls the Simply Interactive PC. 
The SIPC differs from today's 
PCs in several principal ways: The 
computer turns on instantly at the 


touch of a button and can be assem- 


bled from a number of easily con- 
nected components, each of which 
is a sealed case. The components 
are linked to each other through 
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high-speed serial ports. The SIPC 
will have more advanced audio and 
video features than today's multi- 
media PC, including surround- 
sound and 3-D graphics, and will 
likely have a DVD player. SIPC 
components will also be easier to 
connect to TVs, VCRs, camcorders, 
stereos, and other devices. High- 
speed access to the Internet, via an 
ISDN adapter or cable modem, is 
part of the plan as well. 

The SIPC has some noteworthy 
backers, including Compaq, 
Hewlett-Packard, Intel, and Toshiba. 
The concept is still vague enough, 
however, that none is willing to say 
what its SIPC models will look like, 
or what they'll cost. The sketch be- 
low is one of many possibilities. The 
SIPC standard won't be made final 
until later this year, so the first mod- 
els are not expected until sometime 


in 1997. —C.O. 


— — A/V module with Dolby AC-3 surround-sound audio, video 


digitizer, PC-to-TV converter, built-in video camera 
and microphone, RCA-style audio/video jacks | — | 
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Large-screen (17-inch) 
high-resolution monitor 
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—— CPU with DriveBay for removable hard disk 


and 100MB floppy disk drive. 


—— DVD player with built-in stereo speakers and audio/video jacks 
Communications module with ISDN adapter or cable modem, 
plus telephone, voice mail, and fax functions 


CD-ROM 


DVD Comes to PC 


JUST GETTING comfortable with CD- 
ROM? Get ready for a new format, 
based on the digital videodisc stan- 
dard. Called DVD-ROM, for lack of a 
better name, the new discs look 
and work the same as current CD- 
ROMs but can hold as much as eight 
times more data, or about 4.8 giga- 
bytes (GB). Eventually, DVD-ROMs 
may hold up to 17GB. 

The move toward DVD in CD- 
ROM technology mirrors the move 
in the video arena, fueled by the 
desire to put full-length movies on 
a single digital platter. With CD- 
ROMs, the immediate benefit of the 
added space may be that two-disc 
software titles, of which there are 
a growing number, can now be 
reduced to one. Software writers 
will be able to add richer graphics 
and more full-motion video. 

But you'll need a new DVD-ROM 
player first. The first DVD-ROM dri- 
ves are expected to be available 
this fall and cost $300 to $500. 
Like most current CD-ROM drives, 
they are players only—you can't 
record. It may be 1998 before DVD 
recorders are widely available. 

New DVD-ROM software may 
take a while, too. Software makers 
are reluctant to produce titles for 
the new format until millions of 
players are out there. But DVD-ROM 
players will be able to play existing 
CD-ROM discs in the meantime, as 
well as DVD movies. Current CD- 
ROM drives won't be able to play 
the denser DVD and DVD-ROM 
discs, however.—Jon Pepper 


cles are the phone lines needed to 
connect our classrooms. Even basic 
analog phone lines cost money to 
install—lots of money. The FCC 


Schools of the Future? 


ORDINARII Y, recently proposed a new system for 
this is the time reaching into classrooms with wire- 
when kids and less links, which may help. But 


wireless modems and services can 
cost even more then wired ones. 
And someone has to foot the bill 
for online services and phone time. 
That probably explains why only 
an estimated 2 percent of class- 
rooms have phone lines. 

That's right, 2 percent. For 
most schools, the Information Su- 


parents alike 
take a physical 
and mental 
break from 
school, winding 
down one year 
and preparing for the next. And if 
you've been reading the paper or 
watching the news lately, optimism 
would seem to be in order: We regu- 
larly hear about technology working 
magic in classrooms, and President 
Clinton even promised that every 
classroom in America would have 
Internet-linked comput- 


BY GINA SMITH 
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ers Бу the year 2000. — 
Clinton, like many of r 
us, hasn't done his home- == 


work. The obstacles be- 

tween our schools and the =” 
information highway are 
simply too high to be 
scaled in a few years. Sure, 
computers are in 98 per- 
cent of public schools, but 
many of these machines are an- 
cient or broken. (In California's Sil- 
icon Valley, of all places, the 
average elementary school student 
is three years younger than the av- 
erage computer.) And many of 
these PCs are barely integrated 
into the lesson plan, if at all. 

New multimedia PCs with high- 
speed modems are already outra- 
geously expensive by school 
budgetary standards, and comput- 
ers cost additional thousands of 
dollars annually in maintenance, 
upgrades, support, and teacher 
training. In most schools, budget 
fights still center on teacher 
salaries and textbooks, not PCs. 
And lots more PCs are needed. 
The national average is 10 kids for 
every school computer. 

But the most overlooked obsta- 


P. 


perhighway is as re- 
mote a prospect as an 
interplanetary journey. 

Welcome to the dirty little secret 
of the Class of 2000 and beyond. 
The perception that today's kids 
are wired for the future is a misper- 
ception. It's a real crisis—and not 
because using computers in school 
helps kids get jobs later on. Learn- 
ing some version of Windows or the 
Mac that's going to be obsolete in a 
couple of years, or feeling “comfort- 
able" around a keyboard, has little 
value on its own. The real goal is 
teaching kids how to read, research, 
and think for themselves. And stud- 
ies consistently show computers 
in the classroom— especially ones 
that help them explore their world 
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—аге capable of doing just that. 

Ironically, it took $10 million 
dollars pouring into a poor inner- 
city school to show what a local 
community can achieve. Thanks 
largely to a generous grant from 
Bell Atlantic, Columbus Middle 
School has turned itself around in 
nearly every way. Bell Atlantic and 
other corporate partners put 500 
computers into the classrooms and 
homes of about 200 seventh 
graders in this urban New Jersey 
middle school. In two years, test 
scores rose and dropout rates fell 
dramatically. 

But the Columbus project 
didn't work merely because some- 
one plopped a bunch of hardware 
onto desks. The experiment trans- 
formed classes from the boring, lec- 
ture/memorize sessions we grew 
up with to a more interactive ap- 
proach in which kids use comput- 


ers and the Internet to research 
stories, communicate with 
other kids, and cooperate on 
assignments. Even more in- 
teresting, say administra- 
tors, has been the effect 
A of putting PCs in the 
- №. homes. Parents and 
teachers suddenly began 
chatting daily via e-mail 
about the progress of the children. 
Grades went up across the board. 
There are plenty of encouraging 
lessons to be learned here, but the 
sad fact remains that most schools 
will never see a check with so many 
zeros. Admirable goals without 
workable plans for achieving them 
are not admirable. This is not a pop 
quiz for political candidates. This 
is a major test for schools, teachers, 
parents, and, most of all, our kids. 


Gina Smith appears regularly on 
Good Morning America, and 
nightly as host of The Discovery 
Channel's “Cyberlife.” Send com- 
ments to PSLetters@aol.com, 
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Our monthly filter of the 

| Internet's World Wide Web. 
(All addresses are preceded by 
http://) 

Area 51 Research Center 

Й www.ufomind.com 

The secrets of Groom Lake. 


Russia Today 
www.russiatoday.com 
À scope on its politics and life. 


Armchair Travel Company 
www.armchair-travel.com 
Virtual tours with 360-degree 
panoramas. 


PRN Automotive 
prn.branch.com 
Car news, events, and shows. 


Wired for Conservation 
www.tnc.org 
| Protecting and promoting 
| endangered species. 


All 4 One 
easypage.com/all4one/ 
Search four Web indexes at once. 


Navstar GPS 
www.laafb.af.mil/CZ/ 
homepage/ 
Satellite nerve center. 


Netter's Abbreviation Glossary 
www-fes.gmd.de/ 
kommunikation/abkuerz1.html 
What all that emailspeak means. 


Yahooligans 
www.yahooligans.com 
A Web list for young surfers. 


To Fly is Everything... 
hawaii.cogsci.uiuc.edu/ 
invent/airplanes.html 
The tale of the airplane. 


SKYY SPIRITS INC.. SAN FRANCISCO 
40% ALCOHOL ВУ VOLUME (80 PROOF 
CASPRLLEDHIN. AMERICA FROM AMERICAN CRAB 


The Dept. of the Treasury 
www.ustreas.gov/treasury/ 
whatsew/newcur/ 

Facts on the new bills. 


Marconi's Early Experiments 
eagle.ccb.ns.ca/steve/ 
marconi/marconi.html 
Before there was radio. 
—Suzanne Kantra Kirschner 
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A Dinosaur's World 


I HAVE TRAVERSED the Temple Ruins, 
tiptoed into the World Beneath, and 
spoken with Tibetan wise man Levka 
Gambo. But this mind-altering experi- 
ence isn't a religious cult. It's Dino- 
topia, a CD-ROM adventure game from 
Turner Interactive. 

Dinotopia, based on the best-sell- 
ing book of the same name by James 
Gurney, has two things most CD-ROMs 
lack: a warm and inviting atmosphere, 
and a storyline worth following. Gur- 
ney's elegant, enchanting drawings 
provide a rich setting for the dinosaur- 
populated tale. 

The story is simple but fairly com- 
pelling, even for adults: You assume 
the role of Nathan, separated from 
your twin sister Constance during a 
shipwreck. Along the way, you can ex- 
plore 12 fully developed worlds, meet 
all manner of characters (both helpful 
and untrustworthy), and, of course, 
encounter a variety of fanciful and 
talkative dinosaurs. 

Navigating this land and interact- 
ing with characters and objects is re- 
freshingly easy, as you attempt to 
solve puzzles and eventually become 
reunited with your sister. Production 


| af. $ 


t 


quality is high, with a combination of 
3-D graphics, motion video with live 
actors, and lifelike dinosaur puppets. 
Along the way, some witty dialogue 
and perplexing puzzles can take hours 
to solve. 


The bad news is that this $50 game 
is DOS-based, making installation 
tricky. While it will run under Windows, 
you might need some help if you don't 
have a Creative Labs brand sound card 
in your PC. There's no Mac version yet. 
One other caveat: Only one of the 
characters speaks English, so you need 
to learn to communicate in Dino- 
topian. Between the language gap and 
the puzzles, this can be a fairly major 
time commitment.—J.P. | 
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Dinotopia leads you through a city of 
plazas and palaces where the ancient wis- 
dom of dinosaurs and your own imagination 
help you on a mission to find your sister. 
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Java Feels the Heat 


WHAT'S THE next big thing on the 
World Wide Web? It may be “ар- 
plets," small programs that can be 
quickly transmitted to your PC to 
make Web sites more animated or 
interactive. Sun Microsystems' Java 
is the original and still only working 
applet technology, but competitors 
loom, including a challenge from 
one of the world's most respected 
computer programmers. | 

Dennis Ritchie, a computer sci- 
entist at AT &T's Bell Labs who had 
a leading role in developing both 
the C programming language and 
the Unix operating system upon 
which the Internet is based, re- 
cently stunned Web watchers by re- 
vealing that he and his colleagues 
are working on a streamlined ver- 
sion of a Java-like tool. Code-named 
Inferno, the project is being tackled 
by the same code masters who are 
working on a successor to Unix 
called Plan 9. Ritchie says applet 
technology such as Java could be 
condensed further to enable it to 
work in TVs, cable boxes, or other 
entertainment devices. 

Why all the interest in applets? 
They may help bridge the gulf be- 
tween the desire for more lively 
Web sites and the limited capacity 
of today's analog phone lines. Early 
Java applets running with Net- 
scape's Navigator browser can show 
the earth spinning in sunlight and 
shadow, for example, or convert a 
photograph into an Impressionist 
painting. Апа applets can pull off 
such tricks with a great deal of effi- 
ciency. Rather than have a Web site 
send you a huge file containing a 
completed animated sequence or 
video, for instance, an applet could 
send you packets of code that would 
enable your PC to generate the im- 
ages, saving online time. Applets 
also make it easier to run programs 


from the Web.—Mark Uehling 
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FOR TRACTION. FOR TREADLIFE. 


NEW GOODYEAR 
INFINITRED" 


THE FIRST TIRE WITH A 


LIFETIME 


TREADLIFE LIMITED WARRANTY. 


FOR AS LONG AS YOU OWN YOUR CAR: 
CALL: 


1-800-GOODYEAR 


FOR A LOCATION NEAR YOU. 
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THE BEST TIRES IN THE WORLD HAVE GOODYEAR WRITTEN ALL OVER THEM. 


“Lifetime treadlife LIMITED warranty from manufacturer. Exclusions apply. See dealer for details. 
After three years, owner is responsible for 50% of replacement cost. 


Visit our Web Site at: http://www.goodyear.com. 


Photos by the Web 


SEND YOUR PICTURES to an ordi- 
nary photo lab to be developed, 
and you get back prints. But send 
them to Seattle Filmworks or Pic- 
tureWeb, and you get back digi- 
tized pictures that can be down- 
loaded with your PC modem while 
waiting for your prints and nega- 
tives to arrive by mail. 

Both companies offer the latest 
wrinkle in digital photography: on- 
line film processing. To get digital 
“prints” through Seattle Filmworks' 
service, called PhotoMail, you first 
send your film to the company 
with a special ordering form, which 
can be obtained on the company's 
World Wide Web site (http://www. 
filmworks.com). After your film has 
been processed, you'll receive an e- 
mail from the company notifying 
you that your pictures are ready to 
be downloaded, along with the spe- 
cial access codes needed to do so. 
A roll of 24 exposures, which is 
about 1.3MB of data, takes roughly 
seven to eight minutes to download 
with a 28,800bps modem. The cost 


Move Over, Ken 


IF THERE'S A shortage of 
software directed at girls, 
as many contend, then the 
lack of familiar characters 
and playing experiences 
might be one reason why. 
Barbie to the rescue. 
Mattel is bringing its 
famed Barbie doll, along 
with Polly Pocket and the 
Cabbage Patch Kids, to CD- 
ROM in hopes of luring 
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Digital memories, courtesy of the Web. 


is $15 per roll of 24 exposures, in- 
cluding 4- by 6-inch prints. 
PictureWeb (http://www. 
pictureweb.com/), which originated 
as PicturePlace on America On- 
line, works basically the same way, 
but it also enables you to create a 
family album area (for a fee). You 
select the pictures you want 
to post in a private area, and other 
AOL subscribers with the right 
password can view them with the 
AOL browser. The cost for the 
service, including 3- by 5-inch 
prints: $14 per 24-exposure roll. 
—Suzanne Kantra Kirschner 
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Addicted to the Net 


A NEW SURVEY hints at a conclu- 
sion many of us have already 
drawn: Some people spend way 
too much time on the Internet. 
They may even be addicted. ! 
In an online survey conducted — 
by a University of Buffalo doctoral - 
student, 17 percent said they 
spend more than 40 hours per 
week on the Internet. And most 
said their use of the Internet had . 
interfered with some facets of real... 
life, such as their families or jobs; 
Of course, because this survey was 
online, it attracted a group of re- — 
spondents who averaged 21 hours - a 
per week of Net time. They меге - 
mostly male and, apparently, often 
lonely: About 40 percent said they 
had tried to meet, in person, peo- . - 
ple they had communicated with 
via the Net. - 
Viktor Brenner, the psychology. 
student who conducted the survey, 
says the impulsive behavior may _ 
mimic pathological gambling. So 
much for online casinos. —C.0. 


Barbies. (No sewing is re- 
quired.) Barbie Makeover 
Magic will stick to on- 
screen fashion statements, 
but with movie-style spe- 
cial effects. 

The boys aren't entirely 
forgotten, however. Hot 
Wheels Crash & Smash Off- 
Road Racing should appeal 
to many young males, as 
should the companion Hot 
Wheels F/X Racing Mouse 


(a computer mouse with 
lights and a revving, vi- 
brating "motor"). And for the littlest computer users in the 
house, Mattel plans a series of See 'N Say and Fisher-Price 
CD-ROM products as well.—C.0. 


Want to play dress up with Barbie? Point, click, print, and dress. 


girls—and parents—to its 

new line of multimedia titles. Barbie Fashion Designer, due 
later this summer, includes "printer-compatible fabrics" that 
will enable kids to design and assemble outfits for their real 
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А recent study witnessed by an independent testing 
lab tested the all-steel ARROW T50 against several 
competitors. 


Every Competitor Self-Destructed. 
In an accelerated durability test, the weakest 


competitor broke down after shooting just 522 times. 


А stronger contender lasted for 1788 cycles. Three 
out of four ARROW T50 staplers shot more than 
65,000 times before THE TEST WAS SHUT DOWN. 


For the staple penetration test, all brands used 9/16" 
staples and were tested on hard wood. The ARROW 
drove its staples up to 50% deeper. 

The T50 simply outguns the other staplers in 
durability and staple penetration. And, because 


©1996 ARROW FASTENER CO., INC. 


Outdrives the Competition up to 50% 


versatility is important too, ARROW manufactures 
six different size staples for the 150. The powerful 
Stapler handles almost any job. 

The T50 also features solid steel construction, an 
“Easy Squeeze’ double leverage mechanism, and 
ARROW's famous jam-proof system. 

All ARROW tackers and staples are built in the U.S.A. 
under the strictest standards of quality assurance. 
It's been that way for over half a century! 


ARROW products are available at home centers, 
lumber yards, hardware stores and wherever 

fine tools are sold. You work hard for your money. 
So, spend it wisely. The all-steel T50 will last and 
last and last.... 


ARROW FASTENER COMPANY, INC., 271 Mayhill Street, Saddle Brook, N.J. 07663 
ARROW FASTENER (U.K.) LTD., 14 Barclay Road, Croydon, Su 
JARDEL DISTRIBUTORS, INC., 6505 Metropolitan Blvd. East, Montreal, Quebec H1P 1X9 


Surrey CRO 1JN 


Protocols and results are available from ARROW FASTENER CO., INC. 


They're powerful. They're eager. And best of all, they don't eat much. They are the full line of Vortec engines lurking 
under the lid of every new Chevy C/K Pickup. Every engine, every V6 and V8, comes pumped with fresh horsepower 

— up to 60 more horses. All ready, willing and able to perform. It's a do-it-yourself stampede kit. And the big engineering 
feat is the fact that overall, these Vortec engines аге more powerful and are still just as fuel-efficient as the engines 
they replace. But don't spend your time trying to figure out how we did that. Spend your time in a new Chevy Truck. 

The most dependable, longest-lasting trucks on the road: 


Chevy Trucks 


LIKE А ROCK 


we r 


For a free product brochure or video call 1-800-950-2438. *Dependability based on longevity: 1985-1994 full-line light-duty truck company registrations. Excludes 


other GM divisions. The Chevrolet Emblem is a registered trademark and Chevy and Vortec are trademarks of the GM Сот. ©1996 GM Carp. All Rights Reserved. Buckle up, America! 
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V8 forthe 5-Series 


ADDING A 540i model to comple- 
ment the recently redesigned BMW 
528i was more than a matter of drop- 
ping a high-performance V8 engine 
into the 528i and rebadging the car. 
True, the 5401 shares the same sheet 
metal as the six-cylinder version, but 
there are modifications underneath 
the car, as well as under the hood. 
For example, the 5401 has a sub- 
frame made of tubular steel rather 
than the welded aluminum em- 
ployed in the 5281. The new model 
also uses a variable-assisted recircu- 
lating-ball power-steering system in- 
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Peak output of the 5401 V8 is still 
282 horsepower at 5,700 rpm, but in- 
creased displacement and upgrades 
in the engine management system 
have bumped the torque rating to 
310 foot-pounds at 3,900 rpm, com- 
pared with 295 ft.-lbs, at 4,500 rpm 
for the older engine. 

Autobahn performance is rock 
steady. Top speed is electronically 
governed to 155 mph; the car sim- 
ply won't go any faster. Such speed- 
limiting systems typically make the 
car shudder at top speed, but the 
540i’s system engages flawlessly. 

Initially, the 540i will have a five- 
speed automatic transmission. A six- 
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stead of the 5281 rack-and-pinion. 
Unsurprisingly, the price is different 
as well. Base price for the 5401 is 
$49,900; the 5281 is $37,900. 

On the road, however, the most 
discernible difference between the 
two models is power: The V8's meaty 
torque band generates slightly better 
acceleration than the earlier model. 
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The 540i's beefed-up V8 requires an 
equally beefed-up subframe. 

speed manual will be available in 
mid-summer. This version will have 
BMW’s sports suspension as well, 
with stiffer springs, firmer shock ab- 
sorbers, bigger antiroll bars, and 
lower ride height. The price: 
$51,950.— Tony Swan 
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A Developmental 
Boost from Japan 


HONDA AND TOYOTA have joined 
the growing list of major automak- 
ers that intend to offer electric 
cars in limited quantities to the 
general public. 

Honda is introducing a re- 
designed Civic sedan, while Toyota 
will be producing an electric-pow- 
ered version of its new RAV 4 sport 
utility. Both use nickel-metal hy- 
dride batteries, which promise in- 
creased range over the lead-acid 
batteries GM will be using in its 
EV1 electric coupe. The advanced 
batteries are still in limited supply, 
however, and are costly compared 
with lead-acid. These factors will 
increase the price and decrease the 
production potential of the two 
Japanese entries. 

Toyota anticipates producing 
only 320 cars as part of a demon- 
stration fleet mandated by the Cal- 
ifornia Air Resources Board. АЦ will 
be sold or leased to fleet opera- 
tors. CARB recently struck a deal 
with major automakers delaying 
the mandated sale of electric cars 
in the state until 2003, in ex- 
change for a limited number of 
demonstration cars. 

The Toyota RAV 4 has a top 
speed of 79 miles per hour and an 
anticipated range of 118. Honda's 
EV likewise has a limited top speed 
of 80 mph and about a 125-mile 
range, achieved with a regenerative 
braking system. 

The entry of the two Japanese 
manufacturers is another marker in 
electric car development and will 
shortly be followed by demonstra- 
tion fleets from other carmakers. 
So far, however, only GM is seeking 
a broad base of customers for its 
electric car, when it begins selling 
the EV1 through its Saturn dealer- 
ships this fall.—D.M. 
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Ве part of the two 
biggest events of 


the summer, while 
you still can. 


ПОРАЕ f 
„ПЕ. 
Movie 

а: 

Match & 1 


‚ ИП. 
bame 


* 
Sale starts July 1 
at participating 
Ace Hardware stéres 


# « ТМ & © 1996 Twentieth Century Fox 
=" | Filn®Corporation. All Rights Reserved. 
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The Hybrid Experience 


HYBRID DRIVE is an attempt by au- 
tomakers to combine the best fea- 
tures of gasoline and electric 
powertrains. With hybrid drive, a 
small internal-combustion engine 
runs at its most efficient speed, 
charging a small battery pack. The 
main drive motors for the car are 
electric, which consume a portion 
of the electricity generated when 
the car is running at a steady speed. 
The stored energy allows short 
bursts of acceleration; at other 
times, the energy can be recovered 
by using the drive motors as genera- 
tors while braking. 

Making a car with such a system 
affordable and drivable has been an 
elusive goal, however. One of the 
most recent concepts, the Dodge 
Intrepid ESX sports sedan, manages 
to illustrate both the benefits and 
the problems of hybrid drive. 

The ESX’s powertrain combines 
a 1.8-liter, 75-horsepower turbo- 
diesel-powered alternator to provide 
diesel-powered current, and two 
125-hp electric motors. The surplus 
alternator current is stored in a bat- 
tery pack made up of hundreds of 


DC-to-DC 
converter 


Turbodiesel 


Motor 
controller 


Permanent 
magnet alternator 


Engine-start 
battery 
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spiral-wound lead-acid batteries 
onginally developed to drive power 
tools. The system is housed in a 
handsome cab-forward shell first de- 
veloped for a V6 gasoline engine 
and represents the styling of 
Chrysler's next-generation sedans. 

Despite the unorthodox origin of 
the lead-acid batteries, they deliver 
power at a high rate—essential in 
the quick charge/discharge cycles 
inherent in this kind of hybrid. 

А short test run at Chrysler's 
Phoenix, Arizona, proving ground 
demonstrates that hybrid drive isn't 
yet ready for prime time. Top speed 
and acceleration are limited, and 
the rear-mounted diesel is some- 
times noisy and overheats quickly. 
The trick to making the car perform 
up to its promise is to develop more 
sophisticated electronic control sys- 
tems that can quickly and smoothly 
deliver and switch the high amper- 
age demanded by high-horsepower 
electric motors. 

Apparently unfazed by the hy- 
brid car's performance at this stage, 
the federally funded New Genera- 
tion Vehicle Consortium has tagged 
Chrysler the lead developer for hy- 
brid drive.—D.M. 


Spiral-wound lead-acid 


battery packs 


Water radiator 
and oil cooler 


Electric wheel motor 


Chrysler's hybrid-drive ESX concept car combines a direct-injection diesel, a battery pack, 
and two electric motors. Body styling is indicative of the company's next-generation sedans. 
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Pushrods Persist 


IMPORTERS HAVE abandoned push- 
rods. With the exception of Land 
Rover V8s, every car and truck sold 
in the United States by a foreign 
maker is now powered by an engine 
that actuates the valves directly 
with an overhead cam. 

Domestic makers are less anx- 
ious to send pushrods the way of 
the buggy whip. Even though new 
U.S.-made OHC multivalve engines 
are introduced every year, pushrods 
are also thriving. Consider these re- 
cent achievements. 

An exotic turbocharged pushrod 
V8 won the 1994 Indy 500. 

In 1995, Chevrolet celebrated 
the 40th anniversary of its small- 
block V8, the most successful en- 
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gine in automotive history; more 
than 65 million have been manu- 
factured to date. 

All three domestic makers have 
announced significant new or im- 
proved pushrod applications. Buick 
reinvented its normally aspirated 
3800 V6 in 1995 and followed up 
with a more powerful supercharged 
version in 1996. Ford responded to 
the demand for more power in its 
popular Explorer sport utility by in- 
stalling a pushrod 5.0-liter V8. Ca- 
maros, Firebirds, and Corvettes all 
benefit from significant power 


gains as a result of improved breath- 


ing. The Corvette's enhanced 5.7- 
liter V8 delivers 330 horsepower 
and revs to 6,300 rpm. СМ” 5.0- 
liter, 5.7-liter, and 7.4-liter light truck 
V8s show gains in power, emissions, 
and efficiency thanks to a sequen- 
tial-port-fuel-injection upgrade. A 
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less restrictive exhaust system al- 
lows the Dodge Viper's power 
output curve to peak at a brawny 
415 horsepower. 

Pushrod engines are simple, 
compact, and less expensive to 
manufacture, but will they make 
the trip to the 21st Century? That 
seems assured, because GM is cur- 
rently developing an all-new third- 
generation small-block V8 engine 
for introduction in the 1997 
Corvette. À deep-skirt aluminum 
block and an injection-molded-plas- 
tic intake manifold will save weight 
and bulk in this 350-horsepower 
prime mover. 

What keeps pushrods alive? The 
answer seems to be that, while over- 
head cams are great for high rpm, 
the mid-range, where most driving 
is done, still favors the simpler tech- 
nology.—Don Sherman 


"Spiay:on-and brush.off most stubborn soils with new 
Prestone" Professional Glean, the car Interior Cleaner with its 
own cleaning: brush. built, tight in. The powerful foaming cleaner 


and carpet/ upholstery. brush are all you. need fo remove dirt and 


grime from carpets, cloth and velour, 
even vinyl. It's a brush with greatness, 
in the Prestone Zone: : 


Prestone Professional Clean 
The cleaning kit in а can. 
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Reviving a wide-track stance, Pontiac adds an inch to the track width on its Grand Prix. 


MORE POWER and a wide stance are 
familiar themes for the Pontiac Grand 
Prix. The major redesign for 1997, 
scheduled for introduction this fall, 
expands track width beyond the 1996 
model and replaces the old 160-horse- 
power, 3.1-liter V6 with the 195-hp 
3.8-liter V6— well known under the 
brand name of the 3800—as the stan- 
dard engine. Ап optional 240-hp su- 
percharged version 1s also available. 
Pontiac's goal is to return the car 
to its roots as a high-performance 
sedan with bucket seats. The car is 
about two inches longer, the wheel- 
base is enlarged to 110 inches from 
107.5, and the track is an inch wider, 
at 61.7 inches. The new chassis 15 
stiffened, which gives a solid base 


for the redesigned independent rear 
suspension. The GT model offers a 
power-steering unit that uses elec- 
tromagnetic sensors to vary output. | | 
This, combined with the more ag- 
gressive suspension tuning, gives the 
Grand Prix near-sports car-like agility 
on the road. 

One of the car's new features is 
the ability of its wheel-speed sen- 
sors to detect a soft tire. As a tire 
begins to lose air, it spins slightly 
faster and is detected by the wheel- 
speed sensor. When the tire has lost 
eight pounds of pressure, a signal 
light illuminates on the instrument 
panel. Other high-tech features in- 
clude traction control and a head-up 


display for speed, directional signal, 
low fuel, radio channel, and high- 
beam headlights.— D. M. 


FY. 

Over 6600 locations. 
Knowledgeable people. 
Questions answered. 

ASAP | 


A base 3.8-liter V8 and a supercharged option raise horsepower levels in the Grand Prix. 


(R) RadioShack. 


You've got questions. 
We've got answers? 
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that can affect hardtops "converted" to soft-tops via a chop 
job after assembly. Extra structural members weighing 132 
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OPEN-AIR DRIVING enthusiasts have a new choice in the pounds impart the body rigidity required to capably negoti- 
Eclipse Spyder, a convertible version of Mitsubishi's sporty ate bumps and fast curves. 
coupe. Re-engineered to be built as a convertible at the Flipping two latches and pressing a rocker switch acti- 


vates the power retraction mechanism that 
stows the roof. A glass rear window with de- 
fogger gives the driver a clear view that 
won't become fuzzy and yellow with age, 
and a soft vinyl boot covers the roof when 
it's down. The Spyder GS, which sells for 
just less than $20,000, has a smooth and 
responsive 2.4-liter 4.0-cylinder engine pro- 
ducing 141 horsepower—keeping it well in the running with 
ragtops such as the Mazda Miata, BMW 73, or VW Cabriolet. 

An investment of $25,000 for the GS-T version buys 
leather seats and 2.0-liter turbocharged engine that cranks 
out a more urgent 210 hp. Both Eclipse Spyder models share 
ЕУ; | Pane Mee ae ee aoe a thoughtfully sculpted cockpit that’s a pleasant place to be 
A well-designed soft-top opens the Spyder to the great outdoors. on a sunny day.—Stuart F. Brown 


company’s Normal, Illinois, plant, the Spyder 
is free of the twisting and creaking woes 
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Brush regularly to prevent 
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Blow brake dust away with the 
only Wheel Cleaner that comes with its own 
| built-in brush-New Prestone* Professional Clean. 
| The acsi gaming cleaner y wheel-cl са brush 
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НО PURCHASE NECESSARY. To obtain а game piace, official rules and a facsimile of 
display indicating the icons on the w game pieces by mail, send a sefl-addressed 
stamped business sire (4/10) envelope to Ace Hardware Independence Day Match & Win 
Game Piece Request. РО. Box 3237. Young America, MN 55558-3237. Residents си WA 
and VT only may omit retum postage. Limit one request par stamped outer envelope Alt 
requests must be postmarked by July 31. 1996 and recereed no бег than August 5, 
1996. Haw to Play: Take your пате piece to the display at your participating Асе 
Hardware store by July 31, 1996, Compare the icon on your game piece to the one on 
the display to find out if you have worn à prize. И your game piace icon exactly matches 
the icon on the display, you win the prize indicated subject to verificallon. To chum the 
prize, send your original winning gare piece along with your name, address and 
telephone number hand printed an a 3^ x 5^ card to Ace Hardware Prize Claim, РО. Вох 
3401. Young America, MN 55558-3401. Prize winners must send their origial game 
piece via certified or registered mail, return receipt requested and may keep a copy ol 
potentially winning game piece, Photocopies. reproductions and facsimiles not accepted 
All winning game pieces mus! be гесе for фе claim/validation by August 30. 1998 
and are subject to verification 


Prizes and Odds of Winning: One (1) Grand Prize 1997 Ford F-150 XLT Supercahb Pitk- 
Up Truck, approximate retai value (ARV) $27 000. Registration. tags. license fees, 
insurance, taxes, applicable delivery charges and additional options, are solely the 
responsibility of the winner Odds of winning: 1 in 30,000 One (1) First Prine 
Macintosh Performa 630000 Computer, including hard drive, monitor, fix modam 
keyboard, mouse, Macintosh software and Apple Laser Writer Select 360 printer, ARV 
$4 000. Odds of winning: 1 «n 30,000,000, One (1) Second Prize Toshiba 35° Big Screen 
TV. ARV $2,600. Odds of winning: 1 in 30.000.000. Fifty (50) Third Prize: Weber BB 
Grill, ARV: $69.97. Odds of winmng: * in 600,000. One Hundred (100) Fourth Prize: 
Poulan Weed Eater, ARV: $37 97. Odds of winning: 1 in 300 000. Five Hundred (500) 
АНИ Prize: $10 Gift Certilicate to Ace Hardware Odds of winning’ 1 in 60 000. Total 
approximate retail value of all prizes: 845.895 50 Unclaimed prizes will not be awarded 
Open 10 legal U.S. residents at least 18 years who have valid identification Grand Prize 
winner mus! have a valid driver s license. Vaid where prohibited Sweepstakes 15 subpect 
то full official rules. Game ends July 31, 1996 


Independence Day July 3 at theatres everywhere 


TM & © 1996 Twentieth Century Fox Film Corporation. All Rights Reserved 
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Underwater View 


SCIENTISTS ARE planning 
the first full-fledged “obser- 
vatories" on the sea floor, 
aimed at studying mid- 
ocean ridges and underwa- 
ter volcanoes. Two sites will 
be established, off the 
coasts of Oregon and 
Washington. “We need 
long-term, in-situ monitor- 
ing to study episodic 
events like volcanic erup- 
tions,” explains Chris Fox, 
a marine geophysicist with 
the National Oceanic and 
Atmospheric Administra- 
tion. “If you just take occa- 
sional peeks, you're going 
to miss a lot.” 

The effort, being 
funded through a National 
Science Foundation program, will 
employ an array of sensors to mea- 
sure ongoing processes such as the 
separation of ocean ridges, seismic 
activity, and eruptions of molten 
rock and superheated mineral-laden 
water. Seismometers, current me- 
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Like Comet for Toxins 


WHEN A CONTRACTOR fumigated 237 
Ohio homes with the pesticide methyl 
parathione in 1994, two small sub- 
urbs and a corner of Cleveland be- 
came a Superfund site. Residents 
were relocated because the pesticide, 
which is similar to nerve gas, had 
saturated carpets, curtains, and base- 
boards. The EPA ripped out every- 
thing it could, then finished the job 
with a decontamination agent devel- 
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Planned full-fledged observatories off the U.S. Northwest 
coast would continuously monitor changes in the seafloor, 
such as spreading (center gap). 


ters, thermometers, pressure 
gauges, video cameras, chemical 
monitoring systems, and robotic 
tools will work together for the 
monitoring. The facilities should be 
fully operational within about five 
years.—Steve Nadis 


WASTE 


CLE OA МИР 


oped by the U.S. Navy to handle 
chemical and biological weapons. 

UltraKleen powder, which is an al- 
kaline peroxide, chemically destroys 
toxic residue, but it is not as caustic 
and toxic as previous treatments for 
chemical weapons. Unlike bleach or 
ammonia, oil- and water-soluble Ul- 
traKleen is biodegradable, and thus 
can be safely rinsed away. Workers 
using it need to wear respirators— 
but not scuba gear. 

After UltraKleen treatment, many 
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PLANET S 


There's More Where 
They Came From 


FOR DECADES, they remained im- 
possibly elusive. Now it seems plan- 
ets—even those with the warm, 
watery conditions necessary for 
life—may be commonplace. After 
eight years of painstaking analysis 
of 120 sunlike stars, astronomers at 
San Francisco State University an- 
nounced planet discoveries at the 
stars 47 Ursae Majoris, in Ursa Ma- 
jor (the Big Dipper), and 70 Virginis, 
in the constellation Virgo. 

The 47 Ursae planet is probably 
too cold to support liquid water. But 
the 70 Virginis planet, eight times 
as massive as Jupiter, orbits at a dis- 
tance about half that of Earth to 
the sun. Researchers estimate its 
surface temperature to be 185°F— 
which makes liquid water and or- 
ganic chemistry possible. 

Two years ago, radio astronomers 
found two planets—and possibly a 
third—around a rotating dead star 
called a pulsar (“Best of What's New,” 
Dec. '94]. More recently, the first 
planet around a sunlike star was dis- 
covered around 51 Pegasi [Science 
& Technology Newsfront,” Feb.]; 
both that planet and another dis- 
covered in April orbit too close to 
their stars to support life.—M.D. 


of the Ohio homes have been de- 
clared safe for return. "The majority 
of the people have moved back in," 
says Ralph Dollhopf, an on-scene co- 
ordinator at the EPA. 

The EPA and Маму are still evalu- 
ating UltraKleen, developed by Ster- 
ilex of Baltimore. As it applies for 
government permits, Sterilex is con- 
sidering formulas for use in home 
pesticide-disinfection kits, water 
towers, even heating and ventilation 
systems.—Mark D. Uehling 
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The Plane That Learns 


NASA'S LANGLEY Research Center 
and Accurate Automation of Ten- 
nessee are designing a 23-foot-long 
subsonic flying model of a Mach 5 
"waverider," an airplane that rides its 
shockwave like a surfer riding a crest. 
The unmanned jet-powered air- 
plane, being designed with the help 
of Lockheed Martin and Mississippi 
State University, could fly by 1998. 

Wedge-shaped with a blended 
wing and body, the waverider could 
be tricky to handle at low speeds. But 
high speeds present more challenges. 
To meet them, the prototype will in- 
corporate a radical solution—a con- 
trol system that can teach itself to fly. 

The system is based on neural-net 
computers. These consist of many 
control systems, or “nodes,” intercon- 
nected like neurons in the brain. 
Each node assigns a weight, or value, 
to inputs from the other nodes. By 
changing values, the neural net can 
change the way it responds. 

Engineers are designing a com- 
puter model of how the waverider will 
behave in the air, based on calcula- 
tions and wind-tunnel tests. They will 
` link the control system to this model 


А neural net will 
provide the flying smarts for an experi- 
mental Mach 5 plane that will ride its own 

shockwave. Here is a wind-tunnel-test model. 


and instruct it to achieve smooth, sta- 
ble, and controlled flight. When the 
airplane does not perform as desired, 
the neural net will change its control 
laws repeatedly until it can manage 
the aircraft properly. 

Neural nets would help damaged 
aircraft land safely, because they 
would compensate for inoperative 
controls.—Bill Sweetman 
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Bridge over a Troubled 
Infrastructure 


IF YOU COULD repair 
one of Amer- 
ica’s derelict 


highway Tendon deviator ^ 
bridges every DT-web 
day, it would 


take 665 years to 

finish the job nation- 
wide. The Federal High- 
way Administration 
classifies 42 percent of this 

country's 578,000 bridges as 
structurally or functionally defi- 
cient—if not simply obsolete. 

To make bridges safer, the govern- 
ment is funding university research 
into new generations of materials 
that are low-cost, low-maintenance, 
and corrosion-resistant. An example: 
The first composite highway bridge 
in U.S. history will be built soon in 
Southfield, Michigan. Designed at 
Lawrence Technological Institute in 
Michigan, the three-span bridge will 
be constructed of precast, double-T- 
shaped panels prestressed with inter- 
nal carbon-fiber-reinforced plastic or 
carbon-fiber composite cables. 

This year, a bridge deck in Wash- 
ington, D.C., will be replaced by a 
system of preformed grids of glass- 
fiber-reinforced plastic, designed at 


Telltale Moose 


THEY ARE MUCH, much bigger than 


the proverbial miner's canary, but a 
Swedish scientist says moose can also 
serve to warn of impending danger. In 
Sweden, their deaths are signaling en- 
vironmental imbalance from acid rain. 
Since the mid-1980s, more than 
1,000 moose in Sweden have suc- 
cumbed to a mystery malady. “They 
became emaciated, they had heart 
failure, their immune system was -~ 


Continuous 
external strand 


Transverse strand 


ENVIRON 


Cross beam 
support 


The first composite bridge in U.S. history 
combines double-T panels and fiber-rein- 
forced plastic and cables. 


Washington’s Catholic University. 
Life expectancy: two to three times 
that of a conventional deck. 

The University of Arizona can 
enhance the seismic capacity of con- 
crete bridge columns four or five 
times by binding them in a glass-fiber 
and resin ribbon; the researchers 
have also designed carbon-laminate 
sheets that adhere to building facades 
for seismic reinforcement. The Cali- 
fornia Department of Transporta- 
tion is considering the ribbon for 
state bridges. And researchers at 
Brookhaven National Laboratory 
have formed a consortium to quickly 
put new infrastructure technologies 
to use.— Douglas Page 
MENT 
suppressed," says Adrian Frank of 
Sweden's Uppsala University. An 
analysis of their livers and kidneys— 
abundantly available because moose 
are prized game animals—showed se- 
vere copper deficiency related to 
changing levels of molybdenum in the 
soil due to acid rain. 

“Because the moose is found in many 
areas of the northern hemisphere,” says 
Frank, "it has the potential to serve as 
a monitor for toxic elements and envi- 
ronmental changes." —Arthur Fisher 
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MATERIALS 


Contrarian Compound 


TOM VOGT KNEW he wasn't deal- 
ing with just any material, but then 
things really got surprising. 

“We cooled this stuff and it kept 
expanding until I started checking my 
temperature controls,” he recalls. “We 
continued down to 0.3°K [above ab- 
solute zero] and it was still expanding.” 

The material, zirconium 
tungstate, is the first known to ex- 
pand when it cools and shrinks as it 
heats over a 1,000°K temperature 
range. Other materials have shared 
this trait only over a small (20°K 
to 30°К) range, adds Vogt of Brook- 
haven National Laboratory in 
Upton, N.Y., who worked with a 
team led by Arthur Sleight of Ore- 
gon State University in Corvallis. 

"Normally," explains Vogt, "if 
you heat something, the atoms all 
rattle faster," causing expansion. 
But zirconium tungstate, made of 
zirconium and tungsten atoms 
linked by oxygen atoms, works a lit- 
tle differently. As the oxygen atoms 
shake, they pull the zirconium and 
tungsten atoms together to cause 
shrinking. To show this, Vogt grabs a 
pair of scissors. "Imagine the hinge 
is oxygen," he says, opening the scis- 
sors wide, "and the two end points 
are zirconium and tungsten." As the 
"oxygen" hinge moves during heat- 
ing—he closes the scissors slightly— 
the two end points draw together. 
The opposite happens in cooling. 

To “see” this in the lab, Brook- 
haven's High Flux Beam Reactor 
shot neutrons at the material; when 
the neutrons, neutrally charged par- 
ticles, whacked into individual atoms, 
they scattered onto a detector. 

Among its industrial applica- 
tions, zirconium tungstate could 
make a useful seal. Mixed with 
other compounds, it could also pro- 
vide stability for sensitive applica- 
tions such as telescope optics and 
printed circuit boards.—M.D. 
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Who Says You Cant Take It With You? 
The Worlds First Cordless Solo" Cordless by Escort” 
Radar/Laser Detector When you're on the go, it goes with you 


_|-® rdless hy Feci Б 45 pn Р A pr 
The Solo” Cordless by Escort” has no wire to ‚ Average 3-4 months battery life 


» Long-range detection of all radar/laser bands 

« Patented DPR” anti-falsing 
« Safety Pilot” hazard alert 
« VG2 SmartShield” 
= Low battery 


indicator 


untangle or drape across the dash. So it’s easy 
to move when you're on the go. Four alkaline 


batteries give it all the performance you 


expect from Escort and last up to 80 hours. 
Solo Cordless even leaves the lighter free 
for a CD or phone. Order yours direct from 
Escort today. 


II cod 


‘Order direct from Е manufacturer: T 


Cordless (Model Solo 5) $179.75 


Solo’ b y Escort’ 
Proudly made in the USA. Before vou take to an unfamiliar Shipping and handling is extra Ohio res add 696 sabes tox, | m 
30-Day No-Risk Trial road, check out the Speed Trap Call toll free 24 hours à day, seven days a week. 

Web Pages hrpfewcspesr 

аы 1.800.433.3487 


Escort © 5200 Fields Ertel Road © Cincinnati, Ohio * 45249 © Department 201676 
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TOYOTA 


CD-ROM 


Think of it as a portable showroom. 

You provide the computer. It follows. 

Every Toyota Car, Truck, SUV, RAV4 or Van. 

Specifications. Dealer locations. It's got it. 

Virtually explore the models in any color, from 

e any angle, inside and out. No hurry. No hassle. PC or Mac. 

А For your free disc, just call 1-800-60-ТОУОТА, or order on-line at 
http://www.toyota.com/horn/media. Go ahead — take it for a spin. 


QD TOYOTA 


I love what you do for me 


©1996 Toyota Motor Sales, U.5.A., Inc. 
Buckle Up! Do it for those who love you. 
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t ! p Experience a close 


encounter with the bright- 
est comet to come our 
way in two decades! 


The excitement is 
building as viewers 
in the northern 
hemisphere have 
the opportunity 
to experience 
the newest 
astronomical 
phenome- 
non, Comet 
Hale-Bopp. Hale-Bopp speeds towards 
our inner solar system at nearly a million 
miles a day. №5 40 to 70 km nucleus is 
currently visible and will be into 1997. 


Comet Hale-Bopp is currently on a 
course to make its closest pass to Earth 
on March 23, 1997 at a safe distance of 
123 million miles. Astronomy enthusiasts 
can see it well placed in the pre-dawn 
sky this Spring since it will be visible 
through a small telescope. 

View Hale-Bopp now for yourself 
with a new Lumina telescope from 
Tasco, debuting just in time for this 
incredible event. 


The Lumina line, which includes two 
astronomical refractors (Models 110200 
and 110450], offers a new state of the 
art finish featuring a textured blue tele- 
scope tube accented with black, atop a 
natural finish wood tripod. Both new 
models offer superior optics including 
1.25" interchangeable eyepieces, multi- 
ple powers augmented by a 1.5X erect- 
Ing eyepiece, a 2X Barlow and a 10Х 
reflexing finderscope. Inside, the optical 
elements are coated to eliminate inter- 
nal reflections and improve light trans- 
mission for better image resolution. 


For more than a year and a half, 
observing Comet Hale-Bopp will be a 
lasting pleasure for professional and 
amateur astronomers alike. A Tasco tele- 
scope will ensure that you dont miss 
the brilliance of Hale-Bopp. 


tasco 
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MEDICINE 


The Needleless Needle 


PICTURE A hypodermic needle one- 
millionth of a hair's thickness. It 
lacks the usual alarming steely glint. 
Called a nanosyringe, it could, how- 
ever, pierce the wall of a single cell, 
opening a channel for a drug to be 
carried through without spilling a 
drop of blood. 

Reza Ghadiri and colleagues at 
the Scripps Research Institute in 
La Jolla, California, recently built 


Making a Nanosyringe 


TO DELIVER DRUGS or other treatments without 
needles, researchers are experimenting with 
tiny nanosyringes that 
fit through a cell wall. 


— Nanosyringes start with 
amino acid rings with 
chemically "sticky" groups. 


With a drop of mild 
acid as a catalyst, rings 
of amino acids adhere 
to form a tube. 


The tube forms 
the nanosyringes. 


Ў {ТАП 1 à i iy Si, In tests, the nano- 
XE Sas syringes | were embedded 
а o п artificial s. walle 
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such a nanosyringe, which they hope 
will someday be used to kill invad- 
ing microbes or deliver drugs directly 
to the cells that need it. Made with 
amino acids, nanosyringes are even 
tinier than fiber-optic probes [Sci- 
ence & Technology Newsfront, Feb.]. 

Nature uses nanosyringes, called 
ion channels, all the time. From 
bacteria to baboons, these channels 
control molecular traffic in and out 
of cells, maintaining the chemical 
balance within. 

Taking a cue from nature, the 
chemists began constructing their 


nanosyringes with rings 
of amino acids that have 
chemically "sticky" groups 
attached [see illustration 
left]. Adding a drop of 
acid similar to that found 
in vinegar activates these 
sticky groups, binding the 
rings together into tiny 
tubes. 

By varying the num- 
ber and type of amino 
acid, the researchers can 
control the nanosyringe's 
diameter and other prop- 
erties so it would fit only 
into, for instance, a can- 
cer-cell wall or bacteria; 
perhaps ingested in a pill, 
the tailored-size nanosy- 
ringes would travel with 
the blood until they 
found and could bind into 
the intended cells. 

The researchers have 
conducted successful 
nanosyringe tests using 
glucose as the "drug" and 
an artificial membrane 
as an ersatz cell wall. 
"When we can target par- 
ticular types of cells, 
nanosyringes may be use- 
ful against fungal and 
bacterial infection," or 
as cell-killing agents for 
combating cancer, adds 
researcher Ghadiri. 

— David Bradley 
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Timely Warning 


THE ENGINEER father of a soldier 
who served in the Gulf War was gal- 
vanized by his son's account of en- 
during Iraqi Scud missile attacks. 
Working as part of a design team at 
Mitre Corp. in Colorado Springs, 
Darrell Ernst helped put together a 
smart handheld gadget that uses 
several chunks of off-the-shelf elec- 
tronics to provide accurate warning 
of hazards such as an incoming mis- 
sile— without needlessly distracting 
troops outside the area of danger. 
Combining the processor and 
display screen from an Apple New- 
ton personal digital assistant, a GPS 
receiver, and a pocket pager, the tac- 
tical automated situation receiver 
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dynamic filtering" to screen radio 
warning messages typed into a lap- 
top computer at a base station. Mes- 
sages are delivered to the TASR 
via modem and cellular telephone 
transmitters. By comparing its GPS 
coordinates with the location of a 
known hazard, each unit determines 
if its user needs a warning beep. 
The device could be particularly 
useful for providing troops with 
the latest information about mine 
fields in Bosnia, according to Capt. 
William Szarek, program manager 
at the Hanscom АЕВ electronic sys- 
tems center in Massachusetts, which 
is developing the system. Mine-clear- 
ance squads with TASRs could im- 
mediately broadcast the locations 
of newly discovered mine fields, 
while troops in the area coordinate 
their movements by e-mail. Soldiers 
unsure of their own location could 


Drop and run: А prototype handheld de- 
vice combines GPS and а personal digi- 
tal assistant to warn soldiers about 
mine fields or incoming missiles. 


even ask "Where am I?" and see the 


answer on a map display. TASR's 


each and could be in service later 


| 
| 
are expected to cost less than $5,000 
| 
| 
| 


(TASR) uses a method called “geo- this year.—Stuart F. Brown 


TRODUCING LUMINA TELESCOPES AND 
THE HALE-BOPP COMET. 


1scos fantastic new Lumina соора 
e out of this world. The larger 1 
epieces are not only easier to _ 
оК into but also өш to E 
ive you a brighter, clearer view - 
f the nighttime sky and one of. 
те greatest sights of a lifetime. — 
he Hale-Bopp Comet. It is 
va heralded as the greatest 

show since 1811! 


A FREE TOUR GUIDE OF THE HEAVENS. 


lith every Lumina telescope purchased 
ou receive, as a bonus, the Tasco 
alaxsee Skywatch computer program. 
$79.95 retail value. It enables you to 
lentify all astronomical objects in a 
ıatter of seconds. No matter where 
ou look, everything looks better 
rough a Tasco. 

or more information about Lumina 
r other Tasco telescopes send for our 
ree full-color brochure, to Tasco, 
О. Вох 520080, Dept. P Miami, FL 
3152-0080. | | 

Or call: (305)591-3670, Ext.402. 
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MILITARY ТЕСН 


Revealed: 
Stealth Demonstrator 
BY STUART F. BROWN 


OUT OF A storage hangar some- 
where in the black world of military 
research comes a shovel-nosed se- 
cret airplane that can only be de- 
scribed as...ugly! Tacit Blue is the 
experimental aircraft's code name, 
although insiders struck by its re- 
semblance to a killer whale dubbed 
it "Shamu." 

Tacit Blue was first revealed at a 
Pentagon briefing on April 30. In 
late May, the plane went on display 
at the U.S. Air Force Museum in 
Dayton, Ohio, for all to see. 

The 56-foot-long aircraft has an 
oversized, curved fuselage and a 
straight, tapered wing spanning 48 
feet. Built by Northrop Corp. (now 
Northrop Grumman) in Hawthorne, 
California, under a highly classified 
$165-million program begun in 
1978, Tacit Blue flew in a series of 
135 test flights from 1982 to 1985. 
Although only one complete air- 
craft was built and flown, Tacit Blue 
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yielded important knowledge about 
stealthy shapes and materials that 
influenced the design of the B-2 
bomber, F-22 fighter, and several 
spy drones. 

As a "technology demonstrator,” 
the craft helped Northrop engineers 
validate the complex equations 
needed to predict the reflection of 
radar from surfaces with three-di- 
mensional compound contours. Їп 
an earlier generation of the technol- 
ogy, Lockheed Skunk Works engi- 
neers used a pair of aircraft known 


as Have Blue to test the radar reflec- 


tivity of two-dimensional, faceted 
surfaces, like those later used in the 
F-117A stealth attack plane. 

At the April Pentagon briefing, 
Lt. General George Muellner of the 
Air Force said Tacit Blue was used 
to explore the idea of a single-seat 
surveillance plane that would fly at 
altitudes of about 30,000 feet over 
hostile territory—gathering elec- 


Engineers used a E ллы т 
secret surveillance | 
aircraft called Tacit 
Blue (right and be- 
low) to test curved 
surfaces that were 
designed to elude 
enemy radar. 
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tronic intelligence and radar images 
of targets on the ground. Muellner 
said no operational aircraft based on 
Tacit Blue were built, because Pen- 
tagon officials instead decided to 
produce the Joint STARS surveil- 
lance and battle-management air- 
craft, which has a larger, more 
powerful radar and can look ob- 
liquely into hostile territory without 
flying over it. 

Tacit Blue's synthetic-aperture 
radar, made by Hughes, was de- 
signed to test "low probability of in- 
tercept" tricks for imaging terrain 
and objects on the ground without 
attracting attention. Disguising the 
radar signal as background noise 
and coding it so that only its own 
receiver could interpret the return 
signal enabled Tacit Blue's opera- 
tors to gather images undetected. 

А pair of Garrett turbofan en- 
gines buried in the aft fuselage pro- 
vided power for the aircraft. These 


engines are the same type used in 
business jets. А top-mounted air-in- 
let duct, and an exhaust nozzle 
shielded from below by a flat exten- 
sion of the "Vee" tail, minimized 
‘Tacit Blue's visibility to radar and 
infrared sensors. | 

Why is the Air Force trotting out 
a test plane that retired 1] years 
ago? “The taxpayers invested money 
in it, and we’re trying to declassify 
things. We’re under a presidential 
order to do that,” General Muellner 
replied. Will more revelations like 
Tacit Blue be forthcoming from the 
Air Force? “You know, we continue 
to explore new technologies all the 
time,” said the general. 
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QUALITY IS 


For more information, contact us on the Internet at:http://www Јога сот 


WE BELIEVE GOOD 
IDEAS HAVE NO 
BOUNDARIES. AND 
ITS OUR JOB TO 
MAKE SURE THE BEST 
OF THEM END UP IN 
YOUR DRIVEWAY. 


Our 338,000 employees in 34 
countries are coming up with 
new ideas every day. Like 
innovative materials that 
reduce weight and improve 
gas mileage while increasing 
strength and durability. The 


best ideas find themselves at 


home anywhere in the world. 
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STERLING 


KOHLER 


Kelly Wiederrecht loves competition and in our decorative faucets and sinks, FreeStyle™ trackless 
hates losing. In college, she walked on to a Division [ track shower doors, easy to install VIKRELL™ tub/showers and 
team and walked off with a championship. So what's Kelly water-saving toilets. “The idea is to give people more 
doing at STERLING, the 


for their money." Look 


number three full line | P for STERLING wherever 


plumbing products company quality plumbing products are р 


in the U.S.? Making STERLING number two. sold. And remember, STERLING в O: 


"Innovative thinking is how we're doing it." More and — the number one brand in plumbing. And the only 


more Americans are discovering the STERLING difference reason Kelly will settle for second place. 


STERLING 


KOHLER 
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Engineered lum- 
ber trusses are 
bolted together 
at the construc- 
tion site (left). 
Their strength 
permits a de- 
sign with extra 
attic space for 
the homeowner 
(below). 
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may be the first step in a move- ‚#74 
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ment to revolutionize the way 
houses are built. 

‘Trusses are triangular frames, 
usually pre-assembled and made : 
from standard lumber, that form the | 
roof slope. The new SpaceMaker | 

і 
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Trussworthy 


drilled pieces that the builder bolts 
together at the construction site. 

Developed by Trus Joist MacMil- 
lan, of Boise, Idaho, SpaceMaker 
trusses rely on an engineered lum- 
ber product called TimberStrand, 
made from compressed and glued 
strands of aspen. According to Joe 
Fyie, product manager for Space- 
Maker, TimberStrand is the only 
wood-based material strong enough 
to handle the concentrated stresses 
at the bolts. Therefore, the trusses 
can span longer lengths and shoul- 
der heavier loads than standard truss 
systems. This strength also enabled 
Trus Joist to design the trusses for 
more open space in the attic. 

Yet SpaceMaker’s ultimate bene- 
fit may be its promise as an alterna- 
tive framing system. Fyie envisions 
an entire house frame made of engi- 
neered lumber bolted together. This 
system could be assembled quickly 
and easily.—Charles Wardell 


form of a new space-saving truss 
made from strong, engineered lum- 
ber. Not only does this truss yield 
extra attic room for homeowners, it 


truss system, on the other hand, ar- 


| 
і 
1 
і 
TECHNOLOGY hits the roof, in the | 
| 
I 
| 
| 
| 
ı rives as a package of pre-cut, pre- 


identical wall without them. Some wall 
systems, such as foam-core panels and 


cause this “whole-wall” R-value better 
describes real house walls, it should 


Not All Walls Are 


Created Equal 


HOW EFFECTIVE are your walls at 
keeping your house warm? Many 
homeowners assume that a wall's per- 
formance depends solely on the insu- 
lation that's stuffed inside it. But 
researchers at Oak Ridge National Lab- 
oratory have discovered otherwise. 
The researchers used a combination 
of computer modeling and full-scale 
wall tests to factor the effects of other 
building elements—window and door 
framing, as well as floor, roof, and wall 
intersections—into wall ratings. Be- 


Ё 
А } 
М 
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give builders and home buyers a тоге 
accurate evaluation of the energy-sav- 
ing attributes of various wall systems. 
The first round of analyses yielded 
several surprises. A conventional 2x6 
wood-frame wall with R-19 insula- 
tion—but without other elements— 
had an R-value of 16.4. When building 
elements were considered, it dropped 
to 13.7. Metal-framed walls were even 
more affected by building elements. A 
4-inch steel stud wall with rigid foam 
sheathing had a whole-wall R-value of 
only 10.9—26 percent lower than an 


foam-insulated concrete systems, were 
hardly affected by wall elements. 

These analyses are part of a larger 
project at Oak Ridge to develop a na- 
tional wall-rating system that would 
include whole-wall R-value, thermal 
mass benefits, airtightness, and mois- 
ture tolerance. 

Oak Ridge scientists have set up a 
World Wide Web page (http://www. 
cad.ornl.gov./kch/demo. html.) that 
enables homeowners and builders to 
perform simple whole-wall R-value 
calculations online.—WNed Nisson 
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BUILDING 


SYSTEMS 


Foam Sweet Home 


AMHOME USA likens its houses to 
ice chests. It's an apt comparison. 
The Land O' Lakes, Florida, com- 
pany has spent years developing 

a building system that employs 
unusually large, thick sheets of 
expanded polystyrene foam insula- 


tion. Like an 1ce chest, these houses 


retain heat in winter and cool in 
summer. Now the company has 
received a grant from the Depart- 
ment of Energy to test the system 
for conformance to national build- 
ing codes. 

Unlike other foam systems, 
which stack up many Lego-like 
blocks, Amhome uses entire wall 
panels that are 9 2 inches thick, 4 
feet wide, and 8 feet tall. Each 


also filled with steel 
and concrete to cre- 
ate horizontal 
beams. The roof is 
made with wood I- 
beams and insulated 
with slabs of foam; 
the company claims 
this gives the roof 
an insulative rating 
of R-50. 

What is life like 
inside these residen- 
tial “coolers”? 
Amhome president 
Carl Hebinck claims 
it takes 30 hours for a 
quick drop or rise in 
outside temperature 
to affect the home’s 
interior. In simula- 
tions performed by 
the Florida Solar 


Stucco 


exterior finish 


Foam panels, with cavities 
for columns and beams 


{ 
| 


, = сш Painted 

^ interior wall 
| 

] 
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( Сопсгеїе Беат 


Concrete column 
reinforced with steel 


HOSXYH Dano 


Amhome builds houses with foam panels that are reinforced 


Energy Center, with poured concrete beams and columns, as well as rebar. 


Amhome houses 

used one-third less heating and cool- ' 
ing energy than homes meeting | 
minimal energy-efficiency codes. | 


panel contains 5-inch diameter уег- 
tical cavities into which a steel rein- 
forcing bar and concrete are placed 
to form structural columns. А chan- 
nel along the top of the panels is 


Hebinck says his foam boxes cost 
about the same as comparably sized 
wooden houses.—C.W. 
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POWER TOOLS 


with other DeWalt batteries, however, 
in part because the extra power re- 
quired some modifications to the 
tools’ components. In addition to a 
heavy-duty motor, for example, the 
company added a copper-wrapped 


power switch to better dissipate heat. 
Extra battery muscle does increase 
the pack’s weight. With its three addi- 
tional nickel-cadmium cells, the 18- 
volt pack weighs 2.25 pounds; the 


The Biggest Battery 


THIS SUMMER, cordless tools will get a 
burst of power with DeWalt's new 18- 
volt battery packs— nearly four volts 
more than previous battery systems. 
Thanks to the beefier battery, De- 
Walt's 18-volt drill/driver runs 55 per- 


cent longer per charge than its 
14.4-volt dnil/driver. The new 
drill also has one-and-a-half 
times as much torque as the 
14.4-volt tool; it can even turn 
a 78-inch ship auger bit through 
several two-by-fours before run- 
ning out of juice. DeWalt also 
has introduced an 18- 
volt 5 38-inch saw. 
The new bat- 
teries will not 
be inter- 
changeable 
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With the biggest bat- 
tery pack yet, DeWalt's 
18-volt system gives its 
drill/ driver (left) and 
trim saw power to run 


longer per charge. 


company's 14.4- 
volt battery tips the 
scales at 1.75 pounds, and 
the 9.6-volt weighs just 1.2 pounds. 


The products also cost more. At $230, 
the drill/driver is about $25 more 
than the 14.4-volt version. (The 9.6- 


volt drill costs about $145, and in- 
cludes an extra battery.) Additional 
18-volt batteries cost $60. 

In August, DeWalt plans to intro- 
duce two additional 18-volt drill/dri- 
ver/ hammer-drill products.—J.A.6. 
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А m What do you get when you combine the 

TEN world's largest online service and the vast 

| network of 30 million Internet users? The 
free hours 


simplest way to connect to the whole 
| world at once, Because CompuServe gives 
irc mont: you one-stop access to the Internet, plus 
Ш monti thousands of our own services online. And to 
prove it's the easiest way to connect to people 
and information worldwide, we'll give you ten free hours of exploration 
time in the first month. And five free hours every following month. 

With a membership to CompuServe, you get thousands of engaging 
services. Like Time Magazine, Sports Illustrated, People Magazine, Rolling 
| Stone, music and movie clips, Comedy Central, Roger Ebert's Movie 
Reviews, games and Wall Street reports. There's also the widest selec- 
tion of professional and technical forums of any online service. Plus the 

World Wide Web and global e-mail. 
Just give us a call (or you can go to 


www.compuserve.com if you're already 
wired) to receive: 
| 1. Free CompuServe software. 
| 2. One free month of CompuServe 
membership (a $9.95 value). 
Membership includes five free hours 
each month, with additional online time 
only $2.95 per hour! 
3. BONUS! Five additional hours online during your first month of 
membership for a total of ten free hours. 


(all 1-800-487-8942 Today 
ть ComDuServé 


As ifour 3000 online services werent enough 
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EDITED BY FRANK VIZARD Regulating Runners 
WHEN 38,500 runners crossed the 
TELEVISION ' digital receiver/decoder to handle starting line at the Boston 
| live signals entering the home by ca- Marathon April 15th, all of them 
Putting The Internet on | ble satellite, or over-the-air broad- were wearing something new—a 
А | casting. Internet material could little disk fastened to their 
Bi g-Scree пту | conceivably be requested on a phone shoelaces. This wasn't a political 
VISITING YOUR favorite Internet ; line but delivered quickly by cable ` gesture or even a commemorative 
site may soon be as simple as turn- | or satellite. token; it was a computerized 
ing on your TV. Mitsubishi, for ex- | Optional components would in- transponder called the Champion- 
ample, says it will incorporate a Web clude a 100-title Digital Versatile Chip, designed to keep track of the 
browser in some of its big-screen | Disc jukebox and some type of tape runners and their times. _ | 
TV models late next year. ' Or disc recording device. The source ` The ChampionChip, supplied by | 
a Dutch company of the same ; 


name, is actually a Texas Instru- 
ments computer chip that emits a 
unique radio signal when activated 
by a radio frequency field. At the 
starting line, halfway point, finish 
line, and other junctures, runners 
pass over plastic mats containing 
antennas that transmit radio sig- 

. nals. The antennas also receive the 
identifying signals emitted by the 

> ChampionChip. This information 
allows officials to track runners 
throughout the course. 

` The system also spots ineligible. 

or "bandit" runners. The Boston 
Marathon isn't open to all and 
more than 12,000 bandits were ex- 


\ 


| | тны " s pected to make a run for it. 
RCA's vision for Internet television includes a home server for managing different media. Е | и , 
All marathons will be using 
But perhaps furthest along with of the programming would be indi- this soon," says Dave McGillivray, 
this concept is RCA. The company cated by different color bars on your technical director of the Boston 
plans to market its 36-inch Genius 


onscreen guide. The guide would Athletic Association.—Steve Nadis 
also be able to keep a record of your | | 
viewing history and suggest pro- 
gramming choices accordingly. 
Other companies are also striv- 


| 
| 
| 
Theatre TV with Internet access . 
early next year and is urging the | 
computer and television industries | 
to adopt a common architectural | 
platform to maximize compatibility. | ing to bring the Internet into the 

As RCA sees it, Internet access ! living room. Gateway 2000 is offer- 
would be available via its Starsight т ing its 3l-inch Destination PC-TV 
programming guide. Click on a pro- | for $4,000. And a small start-up 
gram, say, "The X-Files," and you | called NetTV says it will sell 29-, 
would be offered a choice between ' 33., and 37-inch TV-PCs starting at 
going to the show or to its Website. ' $2,995 this summer. 

Managing this media traffic | TV makers like RCA and Toshiba 
would be a new piece of gear called also are striving to make data-grade | 
the home server. This device con- ! color tubes with a fine dot pitch for - 2 
tains a high-speed modem and a ı use with the Internet.—F. V. This chip gives exact running times. 
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Brain Transplant for TVs 


BY MICHAEL ANTONOFF 


WHILE NOBODY'S been looking, 
the VCR slyly has become the brain 
behind the TV. 

When the auto-speed record 
mode in my VCR sensed recently 
that a cassette would run out of 
tape, it automatically switched 
speeds from standard to extended 
play. And when I left a rented 
movie in the VCR with the timer 


set to record, the machine automat- 


ically ejected the tape and flashed 
the word "timer" on its front panel 
to remind me to feed it a usable 
cassette. (The first feature is avail- 
able on some models from Sam- 
sung and Toshiba, among others; 
many VCRs have some variation 
of the second.) 

What makes time-shifting and 
other automatic functions nearly 
foolproof is programmed logic—a 
set of computing rules built into 
the VCR's operation. These kinds 
of instructions are etched on chips 
called Application Specific Inte- 
grated Circuits. Such chips have 
been hosting an increasingly com- 
plex set of instructions; some of 
these make the VCRs much easier 
to use, while others automatically 


Cleaning Up a Poor Picture 


1. Video "noise" can appear 
randomly on a video frame. 
Digital Noise Reduction (DNR) 
available on two Toshiba VCRs 
Identifies the noise in each 
picture frame and stores the 
frame in memory. 
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improve the quality of the image. 

Features that make unattended 
recording simpler than ever are self- 
setting clocks, interactive program 
guides, and frequent-recording op- 
tions. In the first case, the VCR sets 
its own clock through a signal em- 
bedded in the vertical blanking in- 
terval of PBS stations. (First 
available on some Sony VCRs, the 
feature is now on four new JVC 
models.) Subscription-based pro- 
gram guides like Starsight enable 
you to find a show title onscreen in 
its weekly program grid, highlight it, 
and press record. Many VCRs also 
have an option to record a program 
once, weekly, or five times a week. 

Perhaps the most visible applica- 
tion of digital technology is some- 
thing called Digital Noise Reduc- 
tion. Available on Toshiba models 
M762 ($450) and M782 ($600), the 
circuit corrects dropouts—white 
blips that appear randomly on a pic- 
ture—by pulling color from adjacent 
frames. The improvement is most 
noticeable when playing a badly 
worn tape from a video rental store, 
for example. 

JVC is introducing its HR-VP830 
VCR ($600), which enables you to 
scan forward or backward while 
hearing sound bites (three seconds 
at a time) from the tape. This 
TimeScan with Audio feature sam- 
ples a tape being played at seven 


2. Each video frame is compared against the 
previous frame also stored in memory. ОМА 
identifles the non-overlapping areas of the current 
frame as noise and replaces them with clean 
picture elements derived from the previous frame. 
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BLECTRONICS 


times normal speed as an extra con- 
venience for finding, say, an an- 
nouncer's comment in a game or a 
piece of music in a concert. Audio 
samples are stored in memory and 
are automatically inverted when the 
tape is viewed backwards. 

Another VCR from JVC, the HR- 
[P820 ($600), indexes your tapes. The 
Index Plus function stores the show's 
name and duration on both the tape 
and on a chip inside the VCR. When 
the tape is reinserted, a menu of the 
taped programs is displayed on the 
TV. Meanwhile, АСА continues to 
sell a pair of models ($400 and $500) 
with Commercial Advance, a func- 
tion that automatically scans past 
commercials. 

Sharp sells a VCR that lets you 
tape two programs at once—though 
only in SP mode. You can even 
watch a third program while taping 
the other two. Now, that's commit- 
ment. To accomplish this feat, the 
VCR, with dual tuners, uses special 
heads to record on less than half the 
width of the tape for each program. 
Unfortunately, this VCR is cur- 
rently available only in Japan. 

Five new Mitsubishi VCRs ($299 
to $599) feature a power-save func- 
tion that turns the УСК off after 30 
minutes without use. Now, if I can 
only find a VCR that watches TV 
for me and turns off if it can't find 
anything interesting. 


3. Because DNR works only on a still 
image, a moving image is divided 
Into a half-million smaller frames. 
DNR then removes noise from non- 
moving elements in each smaller grid 
as If Н were a still Image. The result: 
a cleaner picture. 


51 


м 


зыт TINO 


By Топу Capaccio with Mary Greczyn 


FIVE YEARS AGO, THE WORLD WATCHED as allied troops pummeled Iraq with a 
dizzying display of high-tech might. Now, as U.S soldiers begin their eighth month in | 
Bosnia, they are again armed with cutting-edge weaponry, making them “the meanest 
dogs in town," as Defense Secretary William Perry put it. 

But for NATO and U.S. troops, Bosnia is about enforcing a tenuous peace, not about war. While the weapons are 
impressive, equally important, if unsung, are the systems that enhance “situational awareness.” It's what Alvin Toffler 
and other futurists would call Third Wave Information Warfare. We call it knowing what's going on. 


" Awareness" includes images of vehicle and troop movements that are gleaned from airborne and ground sensors 
and relayed digitally via satellite to command centers as far away as northern Italy. To the individual G.I., “awareness” 


translates into a more immediate concern—knowing the 
location of millions of deadly land mines. 


Military planners are looking at the Joint Endeavor de- 

ployment as a template for future post-Cold War peace 
"enforcements." If Bosnia is any guide, future military op- 
erations will be fought primarily with information, rather 

| HEAT SEEKER 

AT LEAST TWO video Infra- 

Cams have been deployed for * 

— mine clearance. Made by Infra- 


than with guns and bombs. 
| BOSNIAON THEWEB Шы... metrics of North Billerica, Massachu- 


ing the war-torn land's worst killer. 
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In the following pages, we take a close look at some of 
the new technologies that are helping the United States 
wage information warfare in Bosnia. They run the gamut 
from intelligence-gathering aircraft to new mine-detec- 
setts, the handheld infrared cameras can detect heat 
"anomalies" from as far away as 100 meters. 
Working alongside a soldier sweeping a standard metal 
detector, the camera operator reads the thermal signature 4 


tion equipment aimed at neutraliz- 
THOUSANDS OF Americans have dialed the Pentagon's 
of buried objects. Mines reflecting heat show up as “hot 


BosniaLink home page since it went online December 18. 
One of the most popular features is the greeting forum, 
where you can leave a message of 50 words or less for the 


troops. The address is http://www.dtic.dla.mil/bosnia/. 
Pentagon public affairs gurus have packaged more than 
20,000 messages into CD-ROMs and distributed them 
throughout Bosnia. 


spots" on the camera's viewfinder, and the molecular 
structure of disturbed soil reflects heat differently than 
undisturbed earth. The camera can also find booby traps 
and unexploded ordnance. 
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3-0 RADAR PICTURES 


THE BOSNIAN Joint Endeavor is demonstrating 
the utility of unmanned aerial vehicles, or 
drones, in a peacekeeping role. Since mid- 
March, three Predator drones have been flying 
observation missions at altitudes between 9,000 
and 25,000 feet. Equipped with lenses that 
detect heat sources and take 3-D radar pictures, 
the drones are capturing images with a resolution ap- 


proaching one foot. The radar lens can see through clouds. 


Predator imagery is beamed, via the multichannel 
Global Broadcast Satellite network, to headquarters 
equipped with special receivers. The locations include 
Tuzla; Sarajevo; Vicenza and Naples, Italy; Stuttgart, 
Germany; and NATO's central intelligence center in 
Molesworth, U.K. 


1 the 
lon Age 


MINE CLEARING 


MANY OF THE mine-clearing operations in Bosnia have 
been performed the old-fashioned way—on all fours. 
That’s where a 7-ounce, 28-inch superhard titanium 
probe comes in handy. It handles the strain of lifting 
thick ice from mine fields better than fiberglass models. 
Special forces teams are using about a hundred of the 
titanium probes—made by Mission Knives of San Juan 
Capistrano, Califor- 
nia—to pinpoint the 
exact locations of mines 
and help extract them, after 
the mines are flagged by devices such 
as metal detectors and infrared cameras. 


Whoever has 
the best data 


wins. 
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(for Body Armor Set, Individual Countermine). 


BODY ARMOR 


ESTIMATES OF THE number of lànd mines in Bosnia 
range from 1.7 million to 6 million. To protect mine 

clearance specialists, the Army has dispatched 180 
sets of a new body armor system called BASIC 


It's a 20-pound ensemble consisting of specta- 
cles or a face shield, trousers, and "overboots." 

The spectacles and face shield have clear 
polycarbonate lenses that provide ballistic 
protection against small and slow-moving 
fragments. The nylon trousers are filled 
with Kevlar cloth—the stuff of bulletproof 
vests. Ankles and feet are protected by an 
improved version of snug overboots. 

The overboot soles, made from thick 
rubber, have cleats that vent hot gases from 
exploding mines. Ап attenuator—a honey- 
combed metal plate molded into the sole— 
deflects the blast away from the foot. A 
Kevlar insole offers added protection. 

This month, the Army plans to send 
1,147 nylon 
vests to Bosnia 
to protect sol- 
diers from 
snipers. Armor 
plates made 
from ceramic 
tiles slip into 
pockets on the 
front and back 
of each vest. 


BLACK-BOX APACHES 


THE $12 MILLION AH-64 Apache was designed to de- 
stroy Warsaw Pact armor with laser-guided Hellfire mis- 
siles. But since December, six Apaches have been enforcing 

‚ the peace with electronics 
instead of missiles. 

The Apaches are fitted 
with black boxes, designed by 
PhotoTelesis of San Antonio, 
Texas, containing sensors that 
gather black-and-white analog 
images as the chopper hovers 
between two and five miles 
from an incident. The black 
1 boxes digitize the images and 
Р. transmit four or five per 
eid minute over the heli- 
copter's standard FM 

or UHF radio fre- 
quencies to ground 
stations. 


A CODED CRY FOR HELP 


LAST YEAR, Americans marveled at the survival smarts 
of downed Air Force Capt. Scott O'Grady but scoffed at 
the low-tech radios he carried. American rescue aircraft 
spent six days orbiting dangerous Serb air space hoping 
to make voice contact with O'Grady. 

The downed airman carried a PRC-112 walkie-talkie 
and a handheld GPS unit, so he could tell rescuers his lo- 
cation. But he risked revealing his position to eavesdrop- 
ping enemies. That risk has been eliminated with a new 
radio called Hook 112 from Motorola's Government and 
Space Technology Group in Scottsdale, Arizona. 

It's loaded with a series of 
pre-coded distress messages 
that are transmitted in mi- 
crosecond data bursts impos- 
sible to trace. The pilot can 
initiate a transmission, or 
messages can be sent auto- 
matically in response to elec- 
tronic "interrogations" from 
transponders on orbiting 
American aircraft. 

Within 30 minutes, the 
data burst is bounced off a spy 
satellite or specially equipped 
aircraft, transmitted to a 
ground station, and forwarded 
to a search-and-rescue center. 


SHORTSTOP CATCHES 
INCOMING SHELLS 


BEFORE NATO and U.S. troops 
arrived, Bosnia's worst carnage 
was caused by artillery and mor- 
tar rounds. Mindful of this, the 
Army is using electronic Short- 
stops to confound incoming en- 
emy shells. 

Made by Whittaker of Simi 
Valley, California, the suitcase- 
size black boxes protect hospitals, ! rines 
airfields, and command posts by tricking incoming shells 
into premature detonation. À multidirectional antenna 
detects the signal given off by the proximity fuse of an in- 
coming mortar or artillery round, then manipulates the 
signal and bounces it back to the round within microsec- 
onds. Believing it is at a lower altitude, the fuse deto- 
nates hundreds of meters above the target. 
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FOUR-LEGGED MINE DETECTORS 


AT LEAST SIX K-9 Land Mine Detection Systems are in 
Bosnia. These dogs can find metal and plastic mines 
buried as deep as three 
inches. Handlers trail by 
about 10 meters as the dogs 
sniff one-meter lanes 
through dangerous terrain. 

The K-9s are also trained 
to detect clear paths 
through a mine field to res- 
cue a trapped soldier. 


TAKING THE NIGHTMARE OUT 
OF LOGISTICS 


THE MOST unglamorous aspect of any military operation 
is logistics. But just as the “situational awareness” of bat- 
tle commanders has been heightened by information 
technology, so has the logistician’s tracking power. 

A prototype system known as the Logistics Anchor Desk 
pulls together computerized information from military 
bases all over the world. The network lets planners match 
current consumption data with projected trends to deter- 
mine the amount of supplies needed. 

Desk sets have been operating for months in Kapos- 
var, Hungary; and Ist Armored Division headquarters in 
Tuzla. Military planners in Europe used the Desk last De- 
cember to calculate how many of the 10,000 soldiers de- 
ploying through Hungary would be there at any one 
time. The maximum number was 6,000. This prediction 
saved the Army about $1 million in unnecessary food, 
bedding, and fuel expenditures. 
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POCKET ENCYCLOPEDIA 


THE CLICHE about good things coming in small pack- 
ages applies to 500 packages of computer disks distrib- 
uted to military units deployed in Bosnia. Each three-disk 
set, running on Windows-based software, provides pro- 
files of 56 different types of anti-tank and anti-personnel 
mines known to exist in Bosnia. 
Called BosniaFile, the software includes a description 
of each weapon, a picture, the country of origin, metal 
r content, fuse mechanism, shape, diameter, and weight. 
For example, with the computers that have been issued 
to each company 
of soldiers, a G.I. 
could learn that 
the cylindrical, 
plastic PM A-3 
antipersonnel 
device has mini- 
mal metallic 
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content that “does 
render [it] rather diffi- 
| cult to detect." 


PICTURES ON DEMAND 


ONE OF THE MOST innovative intelligence technologies 
supporting NATO comes from the National Reconnais- 
sance Office, the secret agency that manages the nation's 
spy satellites. Called the Flyaway Contingency Package, 
it’s a portable archive of normally top-secret spy-satellite 
images of Bosnia, with resolutions of one foot or better. 

Using the 
stored images as 
reference points, 
military planners 
have been pro- 
ducing hundreds 
of custom-made 
maps with lati- 
tude and longi- 
tude grids 
overlaid on the 
spy imagery. The 
maps are compa- 
rable to the "trip- 
tiks" that the 
AAA prepares for vacationers planning car trips. 

The imagery archive can be updated using a classified 
modem that taps into the spy community's Internet site, 
called Intell Link. 


от [E] 96 


AMDYCHHRISTIE 


H T. M m 
л i Li 
UE 
+ | пи 2 
г Г 
? 


i 


improved | 
data modem 


LASER TARGETING С и 


DURING THREE years of 
NATO support for U.N. peace- 
keepers, the alliance provided troops 

for guiding air strikes. "Forward air controllers" literally 
talked pilots onto their targets. Now the U.S. Air Force 
has fielded a more advanced version of target location 
that cuts the chatter and increases accuracy. It's called 
Sure Strike. 

Ground observers aiming a Laser Target Locator— 
made by Litton Data Systems of Agoura Hills, Califor- 
nia—fire off a beam. The laser readings are then fed into 
a GPS receiver, and the target's coordinates are radioed 
to a circling F-16. The information generates a "target 
designation" box on the pilot's cockpit display. The 
whole process takes about 10 seconds. 

Three sets of Sure Strike ground equipment are de- 
ployed with U.S. troops. Every F-16 fighter flying Bosnia 
missions is equipped to received the information. 


ROLLING ROBOT 


BOSNIA IS THE proving ground for Panther, a mine-deto- 
nating tank. It's a Vietnam-era M60A3 fitted with controls 
from Omnitech Robotics of Englewood, Colorado. Rollers 
that extend well beyond the vehicle chassis detonate 
mines out of reach of the tank’s track and suspension. 

A soldier steers the teleoperated Panther using two cam- 
eras mounted on the tank. In May, the Omnitech system 
replaced a line-of-sight kit (shown in photo) that required 
the operator to trail in another vehicle about 500 meters 
away. U.S. troops are using seven Panthers in Bosnia. 
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` DRESSED FOR WARMTH 


TAKING ITS CUE from mountain 
climbers, the Army for years has 
fielded waterproof Goretex outer- 
wear. Bosnia marks the first time 
the Army’s Extended Cold 
Weather Clothing System has 
been issued as a system of lay- 
ered wear for an overseas mili- 
tary operation. 
ү The five-layer clothing sys- 
tem, which has been tested suc- 
” cessfully down to -60°F, weighs 
30 percent less than cotton and wool 
clothing. The system consists of 
polypropylene underwear, a fiberpile 
shirt, nylon overalls, and a liner 
jacket. These garments are topped 
with a Goretex parka, hood, and face 
mask. Intermediate Cold Wet Gloves 
and Cold Wet Boots, made from 
Goretex with a Thermalite lining, 
round out the snowman ensemble. 


HOMES AWAY FROM HOME 


JOINT ENDEAVOR marks the coldest duty for U.S. troops 
since the Korean War. The Army was ready, deploying by 
early January the first of six 16-acre modular “tent cities” 

equipped with heated billets, warm 

showers, and flush toilets. 

The tents provided a respite 
from the mud and cold U.S. 
troops encountered during the 
winter and spring. The modular 
shelters, erected from aluminum 


frames and poly- 
mer-impregnated 
vM fabric, are certi- 
a, | | fied to withstand 

— № extreme tempera- 
| tures ranging from 
-15°F to 120°Е 
The tents are 
equipped with 
heating and cooling ducts, and electrical outlets. 

Each tent city houses 560 soldiers and allows 10- 
minute showers daily. А laundry system washes and dries 
up to 15 pounds of clean clothing per soldier every three 
days. Two modular kitchens per city cook three meals 
daily. "Morale, welfare, and recreation" facilities furnish 
diversions ranging from playing cards to TV-VCR units. 


= س 


VIRTUALTERRAIN 


U.S. FLYERS who planned bombing runs over Serb terri- 
tory last fall, and diplomats who later crafted the Dayton 
peace accord, used an embryonic form of virtual reality 
to rehearse missions and hash out the political bound- 
aries NATO and U.S. troops enforce today. Called Power- 
Scene, from Cambridge Research Associates in McLean, 
Virginia, the technology was also deployed with the Ist 
Armored Division to 

Tuzla last December. 

On a computer ter- ON Satellite 
minal, PowerScene de- 9 
picts the rolling | 
Bosnian terrain in 
composite videos of 
commercial, tactical, 
and spy imagery. The 
Dayton zones of sepa- 
ration are laid over the 
terrain imagery. Look- 
ing at the land from a 
perspective 200 feet above the ground, Army terrain ana- 
lysts preview traffic routes, potential hilltop observation- 
post locations, and artillery sites. 

The PowerScene database contains 3-D digitized ter- 
rain elevation data similar to a cruise missile's memory 
bank. The Army data depicts terrain elevations every 30 
meters, or 100 feet. More than 80 percent of the Bosnian 
terrain has been digitized. 


BATTLEFIELD 
VIDEOCONFERENCES 


VIDEO TELECONFERENCES have come 
of age during the Bosnia mission. During 
the Sava River bridging operation last De- 
cember, U.S. engineers at the water's edge 
used high-resolution video teleconferenc- 
ing gear from Picture Tel of Danvers, Mass- 
achusetts, to talk with commanders marshaling troops in 
Europe. The teleconferences enabled commanders to dis- . 
tribute live video clips showing the extent of the flooding, 
the condition of roads and rail lines, and the status of 
equipment shipments.This spring, the 1st Armored Divi- 
sion's 1st and 2nd brigades also received video teleconfer- 
encing gear, giving NATO commanders the ability to 
hold conferences with field units. 

The intelligence community has its own, more secure 
teleconferencing setup, called the Joint Worldwide Intel- 
ligence Communications System. Using this system, offi- 
cials convened a videoconference in Washington, 
Germany, and Bosnia to decide whether to allow foreign 
intelligence officers to fly aboard an electronic warfare 
plane. The issue was resolved after a short discussion, in- 
stead of a week of phone calls and faxes. 
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НОМУЕЕ 
VIEWS 


THE Humvee 
has served as a 
weapons carrier, 
ambulance, and 
jack-of-all-trades 
jeep. Now the 
ubiquitous vehicle 
has another use. 
In Bosnia, the Army has converted several Humvees 
into Long Range Advance Scout Surveillance Systems. 
These vehicles have forward-looking infrared radar, high- 
resolution black-and-white cameras, laser range finders, 
b digital compasses, and GPS receivers. The sensors are 
mounted on a pan-tilt unit that can be raised four meters. 
Like the Apache helicopters converted into hovering 
peacekeepers, the Humvees can transmit four or five dig- 
itized pictures per minute over standard Army radios. 


.  JSTARS IN ACTION 


BETWEEN MID-DECEMBER and late March, the Air 
Force's Joint Surveillance Target Attack Radar System 
(JS TARS) surveillance aircraft logged about 100 flights 
over Zagreb, Croatia, looking into Bosnia. 
JSTARS is a refurbished Boeing 707 that uses a 24- 
foot-long, canoe-shaped phased-array radar to sweep a 
: 12,400-square-mile area as it flies in a racetrack orbit. 
When a ground target is detected, the radar signal is 
processed and displayed on one of 10 JSTARS worksta- 
tions aboard the aircraft. 
Potential moving targets are color-coded into dots: ma- 
genta for wheeled vehicles, powder blue for parked, yel- 
low for potential tracked vehicles. The radar 
images are fired off instantly to ground sta- 
tions in Sarajevo, Tuzla, Hungary, and 
МАТО” air operations center near Venice. 
One of JSTARS' Bosnia missions was 
to monitor movements around mass 
grave sites in the northwest areas of Serb- 
held Bosnia. The radar was programmed 
to "revisit" a small path around Prijedor 
every 30 sec- 
onds and 
record move- 
ment. Pilots 
later learned 
the "sector 
search" was 
commis- 
sioned by the 
International 
War Crimes 


Tribunal. 
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SILENT SENTINEL 


SPECIAL OPERATIONS forces are using the Remotely 
Monitored Battlefield Sensor System to covertly monitor 
traffic. Made by Lockheed Martin, the 35-pound device 
contains magnetic, passive infrared, and seismic sensors 
that detect passing vehicles and people. The sensors 
transmit radio signals to a station up to 15 kilometers 
away. The signals identify passersby as humans or vehi- 
cles, and relay their direction of movement. 

Joint Endeavor marks only the second time since the 
Gulf War that the system has been used in a real-world 
operation. The Army is also deploying a lighter version 
that weighs about seven pounds. 


SAY ITIN SERBO-CROATIAN | 


HOPING TO SOLVE the vexing problem of translating 
Serbo-Croatian documents into English, the Army has 
fielded five briefcase-size Forward Area Language Con- 
verters. Each $15,000 system pairs a portable computer 
with a scanner for text-to-text translations. 

For conversations, the Defense Advanced Research 
Projects Agency created a $1.5 million laptop system that 
focuses on key phrases but is limited to one-way transla- 
tion of English into Serbo-Croatian. Soldiers use it at 
checkpoints and when talking to locals about mine sites. 
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PREVENTING FRIENDLY FIRE 


MORE U.S. TROOPS were killed during the Gulf War by 
so-called "friendly fire" than by Iraqi bullets. То prevent a 
grim repeat, more than 1,200 sets of Thermal Combat ID 
Panels have been sent to Bosnia. The panels, which are 
covered with thermal tape, are attached to vehicles with 
Velcro fasteners. The panels show up as cold spots, giv- 
ing the vehicles distinctive signatures that are obvious to 
U.S. troops viewing them through thermal sights. Фф 
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Three-spined sticklebacks are one of the few 
species of freshwater fish found In the cen- 
tral Kurlls (left). Hopl Hoekstra, a graduate 
student at the University of Washington, cap- 
tures a juvenile whiskered auklet (below). 


Modern-day 
Charles Darwins 


put ashore 


on the remote 


islands of IMAGINE LANDING on a broad beach 
below rolling meadows and distant vol- 
the Kuril ! 

canoes, where the only tracks in the sand 


are those of birds and foxes, where the 


Archipelago. 
only sounds are the wind in the tall grass 


and the rumble of ocean waves. Imagine that the hills and streams are 
hiding plants and animals unknown to science. А century ago, a naturalist 
could expect to find such a place, but today it doesn't exist. Or does it? 


Within sight of the northern tip of Japan begins a chain of more than 56 geologically active 
islands that stretches northward like stepping stones to Russia's Kamchatka Peninsula. The 
Kuril Archipelago crosses a variety of climates, from almost Arctic to nearly subtropical. Some 
islands have lush bamboo groves; others have deep fjords and virgin fir forests. 
It would be hard to find a slice of the northern hemisphere as untouched by human hands as 
"APT | the Kuril Islands. Separated from each other and the mainland by miles of 
В у Katie Sauter open ocean, the islands are battered by volcanic eruptions, earthquakes, 
tidal waves, bitter winter winds, smothering summer fogs, stinking masses of floating seaweed, 
and clouds of voracious biting insects. With the native Ainu people long gone, only six of the is- 
lands are currently inhabited—by a few Russian fishermen and military personnel. 
Because the islands are so inhospitable and remote, each has its own biological history. On 


The green slopes of vol- 
canic hills rise above 
cliffs flanking driftwood- 
stuffed coves on the 
west side of Simushir, 
one of the central Kuril 
Islands (far left). Re- 
searchers form a bucket 
brigade to ferry gear 
across slick, seaweed- 
covered rocks. In the 
background, Professor 
Bogorov is anchored be- 
low a lava flow (left). 
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some islands, species have been isolated for as long as larger team of 30 Russian, Japanese, and American sci- 

70 million years. Just as Darwin studied the birds of the entists from the University of Washington, the Far East 
Galápagos Islands for signs of evolutionary diversifica- Branch of the Russian Academy of Sciences, and Japan's | 
tion, today's naturalists may be able to discern the оп- Hokkaido University to visit the middle islands of Urup, 

gin of some Kuril Island species by comparing animals Chirpoi, Simushir, Ketoi, Ushishir, and Rasshua. I went 

and plants collected on one island with those from along as a photographer and Russian translator. On 

other islands and the mainland. July 30, 1995, we sailed from Japan aboard the Russian 


One fine day in 1992, Ted Pietsch stood on 
the north coast of Japan, and gazed across a 
narrow strait at Kunashir, the southernmost 
of the Kuril Islands. Pietsch, curator of fishes 
at the University of Washington's Burke Mu- 
seum, was gripped by the mystery of the inac- 
cessible islands and decided he must go there. 

Two years later, with a grant from the Na- 
tional Science Foundation, he returned with 
the International Kuril Island Project, a six-year 
effort to survey the plants and animals of the 
archipelago. Pietsch led a group of 23 scientists 
and students on a preliminary expedition to 
four of the southern islands. 

The researchers collected about three dozen 
new species of spiders, mollusks, and aquatic 
insects. They discovered rivers heated to bath- 
tub temperatures by volcanic springs. Апа they 
were astonished to find fish-bearing pools only 
two feet across but more than a dozen feet 
deep, perhaps connected underground. 

Last year, Pietsch returned with a slightly 


research vessel Professor Bogorov. Four days later, we 
arrived at the southern tip of Urup. 

Unlike their neighbors to the south, the central 
Kuril Islands are virtually treeless. Low cliffs rise 
straight out of the sea, often with waterfalls plummet- 
ing down their faces. Sandy or rocky beaches punctu- 
ate the coast where it curves inward to form bays. We 
landed on these beaches, using a wooden boat, rubber 
raft, and waders to move from ship to shore. 

During the six-week expedition, we collected more 
than 63,000 plants and animals, representing about a 
thousand species. Most of the specimens are inverte- 
brates, including some species of insects and spiders 
never before seen. All will become part of a computer- 
ized inventory that will give scientists a better picture 
of the biodiversity of the Kuril Islands. 

To bring back the specimens, we weathered two ty- 
phoons, shared in the misery of swollen faces and limbs 
after attacks by swarms of "belonozhka" flies, got lost 


on land and at sea in heavy fog, cheered at visits from 
pods of orca whales and Dall's porpoises, and reveled 
in the glory of a few brilliant ocean sunsets. We went 
four weeks without seeing another vessel. 

There's a sense of urgency about the International 
Kuril Island Project. The archipelago was ceded to 
Russia after World War II, but Japan still claims the 
four southernmost islands. For 40 years, the dispute 
has prevented the two nations from signing a peace 
treaty. Now, because Russia has begun offering busi- 
nesses cut-rate 99-year leases in an attempt to settle 
the archipelago, scientists are making haste to survey 
the islands while their biological riches are still intact. 

The 1996 expedition, leaving this month, will visit 
five of the north-central islands. Support for the expe- 
dition comes from the National Science Foundation, 
the Russian Academy of Sciences, and the Japan Soci- 
ety for the Promotion of Science. ® 
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A Paradise for 
Scientists 


Russian botanist Marina 
llyushko displays mosses col- 
lected from streams and seeps 
on Simushir (left). At Natalyi 
Bay on Urup, a curious mink 
pauses in its passage across a 
rocky beach (below). At Cape 
Storozheva on Ketol, huge- 
leafed Petasites Japonicus 
draped over boulders block 
passage to the slopes above 
(bottom). Russian ichthyolo- 


. gist Andrei Balanov explores a 


Rotenone-filled tide pool off 
Ketol (facing page). Rotenone 
is a blodegradable substance 
that makes fish sluggish and 
easier to catch. A tiny snail 
takes refuge inside the aban- 
doned shell of a larger snail on 
Simushir (below left). 
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The century's biggest advance in home comfort 
can reduce your year-round energy bills, too. 


Introducing the first natural gas heating and cooling system. 


All the comfort and economy of natural gas heating — efficient Triathlon achieves a phenomenal 126% AFUE rating 
now with natural gas cooling. А single system that gives for heating and up to an equivalent SEER of 25 for cooling. 
you year-round home comfort with terrific energy savings. Now you can save up to 50% on your heating and air 

The York Triathlon. Precision temper- — * SE х conditioning costs over traditional gas 
ature and humidity control. No drafts. ф | = fills & or electric systems. 
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The biennial quest to be stronger and go faster and higher com- 


OLYM PIC S 


Olympiad, projected as the biggest peacetime event in the history of the world, will take place in At- 


bines science and sport in spectacular fashion. The Centennial 
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Tini ng Ic Everything > ity. The finish-line technology ar- arena and every hit—or miss—from 


rayed by Swatch Timing (in collabora- trap shooting, for example, and add it 
‚ THE INTENSITY OF competition has tion with traditional Olympic timer to the digital bitstream. 


brought near-infinitesimal precision Swiss Timing) in Atlanta goes well be- 

to event timing and scoring. Elec- yond simple automation and accu- 

tronic touchpads record swimming racy. À three-camera setup (so as to Best TV Games Ever 
finishes; and, for the identify athletes masked by one another 


GIANTS LIKE AT&T, IBM, Motorola, 
Panasonic, and Xerox will cradle 
this year's Olympics in a vast dig- 
ital infrastructure based on the 
latest computer and communica- 
tions technology. The net effect: 
the most accessible, visible, and 
minutely analyzable Games ever. 
Event information of every 
kind—from finish-line photos and 
data, to times to beat—will get 
pumped out at a rate undreamed 
of four years ago. А database 
linked to a "results system" will, 
the system's engineers promise, 
make photos and biographies of 


| 
| 
„ F | Е 
pistol Is wired into the timing ° МЗ IBM's client/server com- 
system. If the finish is In doubt, — e. | pntersand Swatch Tio the most obscure longshots avail- 
lines on a PC screen to the 


first time, robotic in a photo finish) is linked to both wind- 
‚ starters will release speed measurement and false-start de- 
sprint cyclists with tection devices, optically aligned and 
precise simultane- quartz-timed to capture images at 
100/second (or 
better) intervals. 
Timing cameras 
also will pro- 
duce digital pic- 
tures for the 
Internet. 

The same in- 
tegrated scoring 
| and results, 
built around 
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judges can move red vertical сие ———— uen"! able onscreen while the crowd is 


= till cheering. 
Wee capture every punch and | 9 
kick from the martial arts 


leading part of a runner's body. 


Olympics 100: A Dozen Numbers to Know 
At the Centennial Olympiad, more than 10,000 athletes from 197 countries, including a record 
number of women (3, 700), will be supervised һу some 6, 500 coaches and trainers and critiqued by more 
than 15, 000 J accredited members of the press. The athletes will compete in 211 medal events in 
26 sports comprising 31 distinct disciplines at 21 different competitive venues. 
On hand will be more than 2 ПАТОП spectators. Observing via television broadcast over | / 


days will be a total of more than З ШТО fans, roughly two-thirds of the world’s population. 
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Why Swimming is Hell 


WITH ITS OBSESSIVE focus on the iso- 
lation of minute performance differen- 
tials, international swimming com- 
petition epitomizes sport's fusion with 
science. Why should one of the slowest 
forms of human locomotion continue to 
provide such a large charge of national 
pride for the winners? The following ex- 
cerpt from the new book, Science in the 
Summer Games, by Vincent P. Mallette, 
helps explain: 

"In the water, drag is everything. 
The human being, air-adapted for 200 
million years, struggles clumsily now 
in a fatal honey 773 times denser and 
55 times more viscous than air. Every 
motion is bought at a terrible cost in 
energy. Resistance and power go up 
by squares and cubes. To double 
speed in the water requires eight 
times the power output...just to in- 
crease your swimming speed by 10 
percent calls for a 33 percent step-up 
in the power you exert. So what is a 
poor human to do? Well, we compete 
only against our own kind, mired 
equally in hydraulic hell.” 

In the fight against drag, body 
shaving has, after years of guessing, 
been scientifically shown to gain the 
fastest male swimmers up to a full sec- 
ond over 100 meters. Swimsuits made 


RON MAS AMOR 


of densely woven synthetic mi- 
crofibers are said to have even 
lower drag than human skin. 
These fabrics can even—in 
Arena's Strush line, which U.S. 
competitors will favor—be produced 
with slight striations that conform to 
the expected turbulence patterns 
produced by stroking thrust in spe- 
cific events. 

Swimming is also where biome- 
chanics can dramatically change the 
game. For years, Olympians trained 
endlessly to produce a precisely linear- 
crawl stroke. Today, the "S-curve" is 
known to be more efficient, and swim- 
mers who don't have it naturally (most 
do) must work to develop it. Atlanta 
may be a proving ground for an en- 
tirely new theory of competitive swim- 
ming advanced primarily by Bob 
Prichard, a pioneer biomechanics ana- 


lyst who is director of the Somax | 
sports clinic in Corte Madera, Califor- 
nia. Prichard believes that power in 
swimming is achieved through hip ro- 
tation, just as in golf or baseball, and 
not through superior muscular strength 
in the chest or arms. Two swimmers, 
Amy Van Dyken and John Olson, who 
worked last year with Prichard to alter 
the timing and mechanics of their hip 
rotation were surprise winners at the 
recent U.S. Olympic trials. "Watch 
[Russia's] Alexander Popov" says 
Prichard. "He has a natural early hip 
rotation and he's the most powerful 
swimmer in the world." 

The U.S. Olympic Committee's Train- 


In This Corner 


OF ALL THE scored (as opposed to 
timed) Olympic events, none is more 
prone to controversy than boxing, 
where the definition of “aggregate 
clean blows” seems to vary with the na- 
tional origin of any given official. 

A new electronic input system de- 
veloped at the Olympic Training Cen- 
ter in Colorado Springs has been 
adopted by the IOC for use in At- 
lanta. Unlike the original scratchpad 
system, it keeps a running total of 
each judge’s scores that cannot be al- 
tered. “It’s easy to use, so the judges’ 
tallies should be more consistent,” 
says the USOC’s Walt Wilson. 
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ing Center in Colorado Springs has а rel- 
atively small scientific staff compared 
with that of some other nations, 
but the center's swimming facili- 
ties are state-of-the-art . The pool 
is equipped with full-length sub- 
surface windows so video can 
track swimmers for an entire lap. 
For even closer analysis, a 
50,000-gallon flume recirculates 
water endlessly so that a swimmer 
remains stationary before an ob- 
servation window—moreover, the 
flume itself is sealed in a hyper- 
baric chamber, so swimmers can 
train at any altitude. 
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What to Look for Poolside 


DURING THE Olympics, biomechanical in- 
formation will be available to coaches. Ten 
cameras at poolside will record a swim- 
mer's stroke length, rate, and other data, 
all of which will be available to coaches as 
numerical readouts between heats. Reac- 
tion time off the starting block will also 
be measured and will be presented as an 
eight-position bar graph. This type of data 
is valuable only if it can be referenced 
against training data, notes former Olympic 
swimmer Rafael Escalas, now the swimming 
competition manager for the Games. 
Experts expect Atlanta's Olympic 
Aquatic Center pool to produce exception- 
ally fast times because its surface turbu- 
lence will be damped by full-length grills 
built into both poolside edges. These ab- 
sorb waves as splash-over without bounc- 
ing them back (splash water is then 
recirculated to the bottom of the pool). 
Large-diameter lane-divider floats will 
also serve to smooth out wave action. The 
Olympic pool is 10 lanes wide, although 
only eight swimmers will compete in each 
heat, thereby reducing the amount of tur- 
bulence swimmers in the outer lanes nor- 
mally endure. The fastest lanes are in the 
center of the pool, so that's where you'll 
see new records being set. А new over- 
head "sky" camera should provide a 
new perspective on the action as well. 
—Frank Vizard 
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Weather Watch 


ATLANTA’S REPUTATION for sudden 
and violent summer thunderstorms 
will provide a worthy test for one of 
the first operational uses of a new 
weather forecasting tool known as 
RAMS (Regional Atmospheric Mod- 
eling System). The system stems 
from a collaboration between IBM 
and the National Weather Service 
and Forecast Systems Lab. It chews 
on atmospheric data sampled over a 
local area to produce an extremely 
accurate, short-term forecast with 
unprecedented granularity. Offi- 
cially, the forecast’s “resolution” can 
be as low as 2-by-2 kilometers. Pro- 
jected out to a time frame of six 
hours or more, the system will, an 
IBM scientist boasts, “be able to tell 
you not only when it will rain, but 
on which side of the street.” 


Superbike 


THE U.S. CYCLING Team rides for 
gold on Superbike2, reportedly the 
fastest and most aerodynamic bicycle 
ever built. The 16-pound bike was 
developed in a General Motors wind 
tunnel and GT Bicycles of Santa 
Ana, California, built 12, each cus- 
tomized to a team member. All the 
nuts and bolts are hidden to reduce 
drag. А rigid carbon-fiber frame 
makes a top bar unnecessary and pro- 
vides faster acceleration. Also in- 
volved in the $1 million project was 
EDS of Plano, Texas, which captured 


biomechanical data for analysis.—F.V. 


If It's 
Not the 
Shoes, 
What Is It? 


EVEN THOUGH it is the 
world's largest supplier of 
rubber balls, pumping out 
300,000 per day, most people 
have never heard of Mondo 
S.p.A., the Alba, Italy, firm that 
supplies the Olympic track sur- 
face. Mondo has some 90 world- 
record performances already to 
its credit —more than any other 
commercial surface. 

The firmer the track surface, 
the higher the potential speeds. 
Too hard a surface, however, puts 
the risk of injury at an unaccept- 
able level. By using proprietary 
technology to vulcanize two rub- 
ber layers of differing degrees of 
hardness into a surface only 72- 
inch thick, glued to an asphalt 
base, Mondo manages the impossi- 
ble. The formulas for the com- 
pounds used in the Atlanta track 
are secret, but a waffle-cut bottom 
(softer) layer and textured top 
(firmer) layer help make it work. 


Goldseeker: A wind tunnel 


|. helped streamline the 
design of Superbike2, which 
debuts at the Olympics. 
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Re-Routing a River 


IT'S HARD TO-BELIEVE THE STATE that gave us “Deliverance” couldn't pro- 
duce a river with a suitable white-water venue for the Olympic kayaking 
event. Swallowing its pride, the Atlanta Committee went just over the 
border to Tennessee' s Ocoee River as the best potential site within reach 
(121 miles) of Atlanta. And even the Ocoee, as nature had crafted it, 
needed work. It had the rapids and a pretty good place to situate specta- 
tors, but the two weren't in exactly the same spot. 

The Tennessee Valley Authority, which uses the Ocoee to generate 
electricity, maintains a lab that builds scale models of waterways for 
analysis. TVA engineers Mark Mobley and Paul Wolff, both Georgia Tech 
graduates, believed they could use that modeling technique along with 
computer simulations to help "re-engineer" the Осоее, At first it looked 


like an undesirable release of large amounts of water from upstream reser- 7 


voirs would be necessary to meet the venue requirements. Model simula- 
tions showed, however, that the same result —shifting the rapids 
upstream from their original site—could be achieved without tapping the 
reservoir system by narrowing the river. Roll one boulder here, another 
there, and the rest is natural history. 


Dr. Sample views the decline as 
an indication that world-class ath- 
letes are less willing to risk getting 


The Dope on Doping 


THE TESTING OF athletes’ urine 
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THE ATLANTA COMMITTEE for the 
Olympic Games planned for some $30 
million of its $515 million Olympic 
construction budget to be put into 
temporary and/or portable structures. 
This means a large portion of the 
Olympics infrastructure can be put to 
further use afterward. 

The Mondo running track surface 
will be scraped up, rolled up, and rein- 
stalled at Clark Atlanta University 
when the Games end, and the stadium 
itself will be downsized to become the 
new home of the Atlanta Braves base- 
ball team. 

The most intricate temporary 
structure is the all-steel cycling velo- 
drome. It was delivered to Atlanta as 
20,000 individual parts, fabricated 
from a computer-aided design, that 
were then welded into 236 forms that 
snap together like a bunch of Legos. 
After the closing ceremonies, they 
will be unsnapped and shipped to an 
as-yet-undetermined location. 


for steroids and other banned, per- 
formance-enhancing drugs is expec- 
ted to be carried out in Atlanta 

by SmithKline Beecham 
Clinical Laboratories. 

В. Н. Barry Sample, direc- 
tor of toxicology at SBCL’s 
Sports Testing Lab, says 

the improved effectiveness 
of testing using the gas chro- 
matography/mass spectrometry 
(GC/MS) methodology is responsi- 
ble for the general decline in recent 
years of the percent of samples test- 
ing positive for anabolic steroids— 
which can boost a trained athlete's 
strength by 5 percent. 


caught and more likely to abstain 
from drug experimentation. Many 
coaches, sports scientists, and 
international observers, how- 
ever, believe it's just as 
likely that numbers of 
them have simply switched 
to undetectable variants. 
GC/MS technology 15 star- 
tlingly sensitive—capable of 
finding the equivalent of a teaspoon 
of sugar dissolved in an Olympic- 
size swimming pool—but if it does- 
n't already “know” the unique 
molecular fingerprint of a perfor- 
mance-enhancing compound, it 
can't detect it. 
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Well War or is made official—not merely the high-profile athletes as “cyberjournal- 


results from the glamour events. ists” to file personal reports and sto- 
All those stats and standings, ath- а АА Ше kua of live stats to E on Its | а si „М \ ЖИ 

lete profiles, and visuals—the usual IBM, AT&T is going after the per- selectable remote camera views on 
stuff of TV coverage—will go di- sonal side of the Games with its In- the Web will let you search the scene 
rectly to the Internet for the first for favorite competitors. 
time. Official re- жии NBC, in addition to providing 
sults will be Olympic coverage to its affiliates, is 
flashed to IBM's paying its respects to the Internet via 
Atlanta Games its own Olympic Web site. Instead of 
World Wide Web building a complete onsite facility — 


server simultane- 
ously with release 
to the media. 
With Web ac- 
cess, you will be 
able to search for teams or 
individual athletes and 
track their progress through 
the Games—in real time— ————— —— | 
from preliminary heats تت ع‎ IBM: http: /www.atianta.olympkc 
through finals. And if your particu- org/acog/d-indexhtml — 


the way it has covered previous 
Olympiads—NBC is linking Atlanta 
to its full array of New York-based 
production and videographics re- 
sources with a high-speed fiber-optic 
network. Rich graphical content 
should enhance the fun and Games 
for Web surfers with fast modems. $ 
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lar sports obsession happens to be ternet coverage. Providing a huge, = um И 
one less aggressively covered, like, tentlike pavilion adjoining the 

say, men's field hockey or team Olympic Village for athletes to con- E http: [[wicOlymples. ` 
handball, not to worry: All data will gregate, relax, and— what else?— nbc.com/ 


be available as soon as it 1s recorded make phone calls, AT&T will recruit 


idit ns Мед - — — 
POPULAR SCIENCE polled international subscribers to a sport-science forum on the Internet. Here's how a group of 
professionals, academicians, coaches, trainers, and doctors ranked the factors most likely to impact perfor- 


mances at the Atlanta Games: | 
DEC 


Silver 


2. Training Practices and Rou- 
tines— With training method- 
ologies becoming more uniform, 
the biggest challenge for 
coaches is getting athletes to 
“peak” at the Games by avoiding 
both over-training and tapering 
off too soon. Some current con- 
cepts, like emphasizing the 
quality, rather than the quan- 


FILES 


| TUNE казы, x M i tity, of training sessions, and 


equipment advances are ех: Human Growth Hormone, report-  діттіскгу, such as training in 
pecie. to impact. perfor | edly in wide use to build 25-yard pools to swim 50-meter 
mances; rowing and kayaking strength, and other more re- Olympic events, could be cor- 


are also often mentioned. cently developed drugs. roborated or discredited. 
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nfortab e, iet, Predictable, Precise. 
ts Dull In A Person Б Great In A Car. 


Just a few minutes in a Chevy’ Lumina and you're pleasant trip in a car you can trust. And that can 
comfortable. You turn the wheel; it responds with- include the noise you don't hear, the bumps you 
out any fuss. You notice it tracks very straight, very don't feel, and the glare that doesn't fatigue your 
smoothly. Everything feels solid, tight. There are eyes. Or it can include optional dual temperature 
no surprises. You've just experienced some inspired controls, or supple leather seating surfaces. Or, per- 
engineering. But what's important is not the inge- haps, the money you save over other cars with less 
nious suspension geometry of the Lumina or its pleasant rides. Nothing dull about that, is there? 


rigid unitized frame design; what's important is a That's what makes Lumina a Genuine Chevrolet. 


The Telecommuni- 
cations Act of 
1996 unleashes an 
information-age 
free-for-all. 

Here's what it 


means to you. 


Ї ер nt fü d 
REVOLUTION 


By Chris O'Malley | | 
| VIEWED THROUGH the telephoto lens of today's news, it 


Is a piece of legislation called the Telecommunications Act 
of 1996. But through the wide-angle lens of time, it may be 
better remembered as the official start of the information 


society. It's that big. 
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Sure, many of the "modern" technologies addressed by 
the Act—cable television and the Internet, for example— 
have been around in some form for decades. And some, 
like the telephone, are positively historic by today's stan- 
dards. But these and other communication technologies 
have also been closely controlled and artificially segregated 
by the U.S. government for most of this century. Congress 
exempted phone companies from antitrust laws in 1921 
and created the Federal Communications Commission 
(FCC) in 1934 to regulate the phone, radio, and later TV 
industries. That's kept these technologies on separate 
tracks, often despite overlapping purposes and potential. 

The reform act signed into law earlier this year tears 
down most of the major government barriers. In short, the 
local and long-distance phone companies, broadcast and 
cable TV companies, computer companies, information 
suppliers, and a host of others have been cut loose to com- 
pete or cooperate as they, and their technologies, see fit. 

Well, nearly loose. There are still a few tethers, with 
most of them aimed at protecting our kids from "inde- 
cent" material, or ourselves from too little competition. 
Some of the methods of protection are highly controver- 
sial, but none seems likely to derail this freight train of 
fundamental changes. 

What happens next is not unfathomable, but it helps 
if you enjoy a good puzzle. Like a Rubik's Cube for the 
wired age, every part of this new world is interrelated, 
every move has multiple impacts, and every angle seems 
to bring a fresh perspective. And most, if not all, of it will 
affect your life in some way. 

What should you know? Here are some key questions and 
answers on the telecommunications revolution to come: 


What's the Though we think of our country as a 
big deal here? land of innovation and competition, 
our communication services and 

choices—from the rotary telephone to satellite TV—have 
actually been tightly scripted. Phone and cable ТУ com- 
panies, for example, have been treated as public utilities, 
limiting what they can charge but also what types of 
products and services they can offer us. We’ve also had 
little choice in who provides these services, since regu- 
lated monopolies and duopolies were the rule. 

The Telecommunications Act of 1996 opens the mar- 
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V-Chip: How К Works 


THERE IS NO "V-CHIP" yet for blocking violent or sexual 
programming on TV, but some form of the v-chip and an 
accompanying ratings system are coming by 1997 or 

1998. The details, including how programs.will-be-rated, 

are still being ironed out. But TV makers and broadcast- 

ers already know how such a systém will-work, sincethey 
use a similar technique for cloSed-captioning, which N 
shows dialogue on TV screens for the hearing impaired. \ 
Here's how the v-chip syster will work: | 


n 


© 
1 
A program signal is sent to 
your TV via an antenna, cable, 
or satellite dish. 


ketplace and sets the stage for an information-driven 21st 
century. Phone companies can offer cable TV service, 
and vice versa. Both can offer Internet hookups, video- 
conferencing, movies on demand, and other services. 
More important, perhaps, is that all are free to develop 
new products and services and to invest in costly infra- 
structure projects— such as running high-speed wires 
into your home. They're also free to cooperate with one 
another, or merge (within antitrust limits). 

The telecomm reform act impacts more than just the 
service providers, too. Entertainment companies, such as 
TV networks and Hollywood studios, foresee new avenues 
for delivering their engaging "content" to your home. The 
same goes for a host of information companies, including 
newspaper, magazine, book, and online publishing firms. 
Taken together, this is expected to be a one trillion dollar 
business by the year 2000, and one that will greatly affect 
not only how we play, but how we live and work. 


Why do this NOW? There are three driving reasons for 
the change. First, there are more than enough strong, in- 
novative companies to offer you real competition. For 
decades, AT&T was the only major phone com- 
pany, for example. Today, MCI, Sprint, and more 
than a half dozen "Baby Bell" companies can offer 
you the same services, as can many smaller 
firms. The same is true of cable and satellite 
TV companies. 
Second, the digital drumbeat of mod- 
ern electronics is making the combina- 
tion of services (and companies) more 
viable and, to some extent, logical. With 
phone, TV, and other services all being deliv- 
ered and processed via digital signals, it makes 
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e The signal is 
routed through 
a V-chip circuit 
board inside 
the TV. 


A rating indicating the levels of 
violence, sex, and language is encoded 
in line 21 of the TV signal, known as 
the vertical blanking interval. 


little sense to keep them apart artificially. Third, the ef- 
ficiencies of the digital age are making many new ser- 
vices possible, and regulating who can do what would 
become increasingly difficult. 


Is this а Not exactly. The Act has been signed into 
done le al? law, but while it spells out the broad outline 
of what should happen, most of the how is 
left to the Federal Communications Commission. Ironi- 
cally, the FCC will be busier and more influential than 
ever, at least in the near term. It's now in the process of 
literally rewriting the rules for communication compa- 
nies, removing many regulations and changing others. 

In fact, the FCC has published a list of 100 regulatory de- 
cisions it must make. It must decide, for example, how much 
local phone companies can charge competitors for using 
their lines, which will affect how good a deal newcomers can 
offer you. Other pending decisions: whether some phone 
rates (such as to schools and rural areas) will continue to be 
subsidized, how new phone networks connect with existing 
ones, whether cable boxes will be leased or sold, and what 
constitutes genuine cable TV competition in a given area. 

This initial round of reform is expected to take 18 
months, with some fine-tuning and watchdog efforts likely 
beyond that. But there is enough clarity already for some 
companies to act. AT&T has already filed in all 50 states to 
begin offering local phone service later this year, for exam- 
ple, and local providers such as Pacific Bell and GTE are 
moving to offer long-distance calling in various states. 


S0 what happens If you thought long-distance 
10 my phone service? competition for your dollar 


was heated, just wait. By year's 
end, the likes of AT&T, MCI, and Sprint will be vying to 
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become your local phone company, too. Meanwhile, 
BellSouth, Pacific Bell, and the other regional phone 
companies will be offering long-distance service. 

Since the companies are leasing lines from each 
other, prices are not likely to be dramatically lower, if 
at all. But you may get a break if you opt for a package 
of services. One example: AT&T may offer you some 
combination of local and long-distance phone services, 
cellular phone service, Internet access, and satellite 
TV for one price. And you can charge it to your AT&T 
Universal Card. 


And my Cable Cable competition will take longer to 
TV service? heat up than the phone wars in many 

areas, and the price of monthly ser- 
vice may actually go up, since cable rates were regulated 
(and largely frozen) with the 1992 Cable Act. Already this 
year, Tele-Communications Inc. (ТСТ), Time Warner, 
Continental, and other major cable operators have an- 
nounced rate hikes of several dollars per month— with 
the FCC's blessing under continuing regulation. All rate 
regulation will be removed by 1999, or earlier if a cable 
company can prove it faces one or more viable competi- 
tors. The hope is that rates will be checked by competi- 
tion not only among cable companies, but also by 
satellite TV services. DirecTV and Primestar already of- 
fer satellite service, and several more companies are ex- 
pected to begin operating by year's end. 


| Aren't there NEW Yes, there are, notably a ban on 


Internet “indecency” and an at- 


— 7 
restrictions, too! tempt to curb ТУ sex and vio- 


lence. The Internet provision, which prohibits but does 
not define indecent material, could be tied up in court 
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challenges for years and ultimately may be too broad to 
defend. Indeed, at this writing, a Federal judge has tem- 
porarily barred enforcement of the indecency provision, 
ruling that it is too vague. А more complete judicial re- 
view and possibly a Supreme Court hearing are expected 
this year. Still, the spotlight on Internet pornography has 
led many online services to police themselves more vigor- 
ously, and to offer their members new options for block- 
ing offensive material. Most services now have parental 
access-control features, for example. 

The *v-chip" provision, requiring manufacturers to 
install a violence-blocking chip in all new TV sets with 
13-inch or larger screens (many cable boxes are likely to 
have it as well), has been grudgingly accepted by both 
set makers and the TV networks, which recently agreed 
to adopt a ratings system for their programming. To- 
gether, the chip and the ratings would enable you to 
block programs— presumably from your children— you 
deem too violent or sexual. TVs with the v-chip may be 
available later this year, but the ratings system is not ex- 
pected to be in place until early 1997. It's likely to be 
mid-1997 or later before a system is up and running. 
As with the Internet provision, the v-chip effort has 
prompted broadcasters to consider increasing the 
amount of children’s programming they show (three 
hours per day are required now), and perhaps voluntarily 
agreeing to a “family” viewing period during the evening. 


What 1$ the v-chip The v-chip is the generic term 
exactly? for a computer chip—an inte- 

grated circuit— that can de- 
code TV program ratings. These ratings will be sent as 
part of the picture on a section of the TV signal known 
as the vertical blanking interval, which is sometimes 
noticeable as the black bar at the top and bottom of a 
picture. Many TVs already have similar chips for de- 
coding the closed-captioning information sent with 
some programs so spoken words can be shown as text 
on the screen. The v-chip may simply be a modified 
version of this chip, or a new chip entirely [see “V-Chip: 
How it Works," page 70]. 

In order to do any good, however, the v-chip needs 
something to decode. Broadcasters have yet to decide 
how they will rate programs, but they're expected to 
adopt a system similar to movie ratings. А program with 
a "I" rating might be equivalent to а “G” rating, while “4” 
would indicate an adults-only “NC17” type of material. 
Because there are so many TV shows, though, networks 
may elect to rate shows rather than specific episodes, 
and perhaps make exceptions for episodes as needed. 
And they may elect to have separate ratings for violent 
and sexual content, and perhaps still others for language 
and age levels. Through onscreen menus, you'd set the 
permissible ratings for certain viewing hours—no more 
than a “2” rating for sex and violence during family view- 
ing hours, for instance. 
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Is there any evidence There’s some anecdotal evi- 
the v-chip will work? dence. Canada is on the fast 

track toward a v-chip and rat- 
ings system, which the government hopes to have in place 
by September. It has mandated that a ratings system and 
TVs with a v-chip be ready by then, and that cable boxes 
with v-chips be available to anyone who wants one. Trials 
of the system indicate that many parents like it and think 
it works, giving them some control over what their chil- 
dren watch even when the parents are not around, 

There are problems: Canada is using a fairly compli- 
cated four- to six-level ratings system, which some parents 
find confusing. And the guidelines in this sophisticated 
ratings system won't necessarily distinguish between a 
man removing his shirt to go swimming and another do- 
ing the same as he enters a bedroom. Still, polls show par- 
ents overwhelmingly support the system. 


Will everything be rated? Not everything. 


News and sports programming are expected to be ex- 
empt from the ratings system, and documentaries may 
be as well. (All three are exempt from the Canadian sys- 
tem.) Unedited movies that are already rated using the 
Motion Picture Association of America (MPAA) ratings 
may be exempt, too, though that is far from certain 

at this point. 


Why IS the v-chip S0 Some see the у-сһір and rat- 
controversial? ings system as thinly disguised 

censorship, or at least an un- 
necessary muzzling of free speech. Others fear it will let 
broadcasters off the hook, allowing them to show as 
much violence and sex as they wish, leaving it up to par- 
ents to block it out. Still others worry that the harsher 
ratings will be a magnet for some young viewers, particu- 
larly boys in their early teens. And many free-speech ad- 
vocates suspect even programs showing the evils of 
violence, such as movies like Schindler’s List, will get 
caught in this filter. 


What kinds Of NEW Initially, most companies will 
services willl see? concentrate on invading each 
other’s turf. But new services 

will surely emerge. Among them will be services that 
have been talked about for years but were considered too 
costly or too technically difficult for a tightly regulated 
company to invest in—assuming they were permitted to 
at all. Widespread video phone services via PCs and/or 
TVs now seem likely, finally, in the next few years. So 
does some form of movies-on-demand, which let you se- 
lect from a large library of films to view at any time. 
High-speed Internet connections for homes as well as of- 
fices are likely, with a renewed emphasis on digital phone 
lines and the development of cable modems. 

Other, less celebrated services will no doubt appear, 
too. Remote classrooms and home learning may get a 
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likely, finally, in the next few years. 


boost, with high-speed links to libraries and universities. 
Home health care may take on a new look, with new ways 
to access doctors, nurses, hospitals, clinics, and other re- 
sources. Online banking and commerce will likely spread. 
So-called "zaming" networks could make playing video 
and computer games with distant opponents routine—or 
even enable adults to gamble. 

TV networks may offer you the option of reshuffling 
their programming schedules to fit your schedule, or of 
controlling the camera angles you see for broadcast sport- 
ing events. Future political candidates may compete for 
your vote via electronic town hall meetings. Аз always, 
the possibilities are nearly endless. But now, companies 
have the green light to see which are really viable. 


Will all of these 


That's not likely anytime 


services come over ооп, since there are signifi- 
ТЕА ra | d cons to phone 
| 7 cant pros an p 

a Single wire: and cable wiring—and signifi- 


cant investments in both. The thin, twisted-pair copper 
wires that bring phone service into your home are at- 
tached to a highly efficient, two-way computer network. 
And phone wires reach nearly every home in America. 
But they have little capacity, or bandwidth, making them 
poor choices for, say, video-laden services. The thick, 
round bundle of wires known as coaxial cable used for 
cable TV has plenty of bandwidth—hundreds of times 
more than regular phone wire. And while only about 65 
percent of U.S. households actually have cable service, 
the cable system runs nearby 97 percent. But cable TV 
wires are hooked to a relatively inefficient, one-way 
(them to you) network. 

Digital phone lines, also known as ISDN (integrated ser- 
vices digital network), can up the capacity of copper phone 
wires about fivefold, which may be enough for many appli- 
cations. But ISDN typically requires new wiring into your 
home, and such special equipment as an interface adapter 
for your PC, Similarly, many cable companies are seeking to 
remedy the shortcomings of their networks by upgrading 
them to handle two-way traffic. But that’s a costly and com- 
plex process that may not be completed for years. Even 
then, you'll need new set-top boxes and cable modems to 
take advantage of these interactive services. 


What about fiber optics? Eventually, the phone 


and/or cable companies may decide to solve the “final 
mile” dilemma by running superfast, high-bandwidth fiber- 
optic lines into our homes and connecting us directly to 
their network backbones, which are built from the same 
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Widespread video phone ser- I. 1 


vices via PCs and/or TVs now seem и 


fiber. But such a massive infrastruc- 

ture project would be the informa- 

Г tion age equivalent of the interstate high- 

Ге way system—and the U.S. government is 
in no position to foot the bill. 


What about wireless? Though the Act is mainly 
about deregulating wired services, wireless services— 
including new “personal communication services” and 
satellite services—will continue to boom as phone and 
cable companies are freer to make new investments in 
them. Among other things, cellular phone companies 
will be able to provide seamless nationwide service 
(without “roaming” procedures or charges) more easily. 
Phone and cable companies will also be able to bundle 
their wired and wireless services together, possibly low- 
ering costs. 
In the end, will It's impossible to say for sure, 
there lle more but if the deregulation of 
— less? other industries (such as the 
competition 01655: airlines) is any indication, 
there could be fiercer competition among fewer, big- 
ger players, resulting in lower prices for many services. 
And in this case, you'll certainly have choices you 
never had before, such as who provides your local 
phone and cable TV service. And conceivably, compe- 
tition could heat up to the point where a cable system 
owner who also owns programming—think about Time 
Warner and the HBO channel— might deny program- 
ming to rival systems. 

Another sure thing: Many companies will feel the 
urge to merge: SBC Communications (formerly South- 
western Bell) has already struck a deal to acquire Pacific 
Telesis, and Bell Atlantic and Nynex have decided to 
merge as well. The consolidation of the cable TV indus- 
try, in which the top four companies now own more 
than 60 percent of the cable systems, will no doubt con- 
tinue. And crossover marriages between phone and cable 
companies may heat up again, after cooling when TCI 
and Bell Atlantic failed to consummate a proposed 
union in 1994. Radio, in fact, is already experiencing a 
consolidation wave—$2 billion in mergers in a single 
month last spring—that may or may not lead to more 
programming diversity, depending upon an owner's will- 
ingness to experiment with one or two stations within a 
larger group. 


So what should You need do nothing right now, ex- 
| do now? cept maybe brace yourself for a bar- 

rage of new sales pitches. Since 
even the phone and cable companies aren't exactly sure 
what services they'll deliver to your home or how the ser- 
vices will get there, it makes little sense to try to antici- 
pate wiring changes or hold off on things you want now, 
such as a new ТУ ora DSS satellite dish. $ 
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She bicycles down 
mountains at speeds 
of up to 60 mph. 


SHE'S IALENTED. у 
SHE'S FEARLESS. SHE'S EXTREME. if айс 
Missy "The Missile" Giove is a 24-year-old, pierced-to-the- she wins. 


If she doesn't crash, 


limit champion of downhill mountain bike racing. 


If your take on sports runs to Little League and the NFL, read no more. ji 
But if you'd like to learn about a new breed of '90s athlete, meet Missy Giove. 

She represents a generation of thrill-seekers who are taking sports to a higher 
level of danger and excitement. 

Giove [jee-OH-vee] competes in one of the world's most grueling events, a 
combination of on-the-brink lunacy and raw physical power that has even cut- 
ting-edge sports promoters shaking their heads. Think of throwing your body i 
2,000 feet down a mountain at speeds of up to 60 mph while balancing on | 
two wheels. Then imagine not only surviving the fall, but getting to the bot- 

` tom before anyone else. Giove does that. 

Mountain biking is the fastest growing outdoor recreational activity in the 
United States. In 1983, 200,000 Americans owned mountain bikes. Today that 
figure is 26 million. And this month, in Atlanta, mountain biking makes its de- 
but as an Olympic sport. 

The development of new suspension systems, frame materials, gear 
shifters, and other bike components has helped popularize mountain biking. 
This new technology has also made it possible for "extreme" athletes like 
Missy Giove to zoom down mountains at breakneck speeds. 

The undisputed top woman of fat-tire downhill racing hopes to walk off 
with her second World Championship this year. Hopes, because winning al- 
ways takes a back seat to surviving in this sport. “Гуе been racing profession- 
ally for four years," says Giove, "and I haven't had a healthy year yet." Her list 
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Missythe Missile 


Downhill mountain bike 
icer Missy Giove wears 


‘a stuffed'piranha. around 


i Бе aggressive, She's at 
the leading edge of a new 
trend: extreme sports, 
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Swingarm 


of injuries reads like an emergency- 
room register: broken hand, smashed 
kneecap, shattered heel, fractured 
wrist, busted teeth, broken pelvis, 
fractured collarbone. 

Injuries like these would put most 
people out of commission for years. 
Not Giove. "When you're badly in- 
jured in bike racing, all you can think 
about is being better— better than 
what you were before,” she says. “So I 
work really hard. It really does speed 
up the healing process." 

Name any sport in which you risk 
life and limb, and Giove has probably 
done it. Not only done it, but domi- 
nated it. Born in Queens, New York, 
and groomed as a ski racer while at- 
tending New Hampshire's Plymouth 
State College, she still skis almost 
every day of the off-season from her 
home in Durango, Colorado. That's 
when she's not rock climbing, snow- 
boarding, kayaking, wrestling, playing 
roller hockey or lacrosse, or getting 
her juices red-lined in motocross. 

Giove learned to handle a bike de- 
livering Chinese food in Manhattan. 
Talk about fearless. But it was during 
her first bike race—a friend dared her 
to enter a downhill at Mount Snow, 
Vermont—that she became addicted. 
A month later she was racing in the 
World Championships. In 1994, she 
took top honors. 

Her style from the beginning has 
been kamikaze, all or nothing. If she 
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pivot 


doesn't crash, she usually wins. And 
if she does wipe out—as she did two 
days before the 1995 World Champi- 
onships, re-injuring her collarbone, 
then crashing again in the Champi- 
onships but crawling back on her bike 
to finish fourth— she's always one 
step away from the winner's podium. 
Missy is not the kind of athlete who 
reports to work in clean sneakers tot- 
ing a briefcase. She's part punk, part 
grunge, and fully pierced (four hoops 
in the left ear, two in the right, one in 
her nose, and a Road Runner tattoo on 
her ankle). Her hair rotates between 
“purple, platinum, and eggplant.” 
Then there’s that stuffed piranha 
that she wears around her neck. 
Gonzo was her college buddy, always 
by her side on late study nights. “He 
reminds me to be aggressive, to just 
act on instinct,” Giove says now. 
Giove has had other pets. There 
was Spike, an iguana. She lived with 
Spike in a Mongolian-style yurt in the 
Rockies before she accidentally 
yanked part of his tail off, she says, 
during “good natured, maybe a little 
rough-house" play. Spike was later 
done in by a cat. And there was her 
dog Ruffian, whose ashes (she had 
him baked when he died) she anoints 
herself with before a race: "I just take 
him for a ride." 
But you don't have to look far be- 
yond Giove's attachment to her pets 
and generosity (she has helped pay 


Telescoping 
y shock-absorbing 
fork legs 


for competitors to make it to races) to 
see a streak of pure aggressiveness. 
Giove goes for broke. 

She isn’t the only modern athlete 
who seems to be addicted to adrena- 
line. Downhill bike racing, after all, is 
only one way to court the Grim 
Reaper today. Other "extreme sports" 
are growing in popularity all over the 
United States, but especially in the 
mountains—where athletes are chal- 
lenged by steep inclines, freezing 
temperatures, avalanches, and other 
natural forces difficult to control. 

Mountain climbing, once the 
sport of Edmund Hillary and other 
gentlemanly types, has today become 
rock climbing. And a few elite ath- 
letes have turned that into "free" 
climbing— scaling near-vertical moun- 
tain faces without the aid of ropes. 

Snowboarding, thought to be 
pretty extreme when it caught on 
three years ago, now has an offshoot 
called "adventure" snowboarding. 
Practitioners climb mountains— big 
mountains—then descend them, ice 
axe in hand, on a snowboard. 

Not rad enough? How about base 
jumping, in which you run to the end 
of a cliff, jump off, free-fall for as 
long as you and the laws of gravity al- 
low, then pop your chute. 

The ultimate in one-up-manship is 
a sport called sky surfing. It's done 
on a four-and-a-half-foot board that 
looks a lot like a snowboard but is 


Missy's Wheels 


MISSY GIOVE RIDES a Cannondale 
Super V DH Active mountain bike. Its 
triangular swingarm is linked to its 
main frame triangle by a shock ab- 
sorber and swingarm pivot (hidden 
behind the crankset). When the rear — 
wheel hits a bump, the swingarm 

and wheel move up, compressing the 
shock absorber, which can be ad- 
justed to the rider's weight using an 

air pump. Up front, shock absorbers 

are housed inside the fork legs. As in 
the rear, they can be adjusted by air 
pump for rider weight. 
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made of aluminum honeycomb and 
graphite for strength and light 
weight. Sky surfing was started by 
sky divers looking for new kicks. 
What makes this sport extreme is 
that the diver has to control an in- 
flexible object in free fall. Says Jerry 
Loftis, whose firm Surf Flite makes 
most of the boards used for sky surf- 
ing: “It’s like driving a convertible at 
120 mph and sticking a surfboard out 
the window." 

Extreme sports aren't confined to 
land and air. In the water, "tekkies," 
or technical divers, use computer-cal- 
culated gas mixtures for dives of sev- 
eral hundred feet. Even more 
adventurous are cave divers who use 
rock climbing equipment as well as 
oxygen tanks to explore underground, 
water-filled caves. A few California 


Technology is also enabling 
athletes to reach for new 
heights. Every extreme sport 
has its inveterate tinkerers— 
whether designing stronger 
kayak shells, lighter climbing 
gear, or bikes that last longer 
and ride easier. These tools 
have, in recent years, enabled 
extreme athletes to go faster, 
higher, farther. 

For Giove and other 
mountain bikers, the biggest 
advances in recent years 
have been in suspension sys- 
tems. Shock absorbers and 
other components enable 
riders to stay aboard their 
bikes as they wheel over 
stumps and rocks. 

"Technology is important in 
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scuba buffs have even started “white- 
water diving." Claiming they feel more 
"into" their element than a rafter or 
kayaker, they're riding rapids in the 
warm-water rivers of central California. 

Though some would call whitewa- 
ter kayaking an extreme sport, others 
who consider it too mainstream have 
created a new craze called squirt-boat- 
ing. The conveyance: a small, plastic, 
‘Tupperware-like craft that can squeeze 
between rocks to be shot through the 
rapids like a watermelon seed. 

To listen to Mark Burnett, pro- 
ducer of the Eco-Challenge—a com- 
petition in which people attempt to 
outdo each other in feats involving 
mountaineering, running, rafting, ca- 
noeing, and mountain biking— 
hordes of Americans are turning into 
daredevils. "These are people who 
would have been, in years gone by, a 
Christopher Columbus or Lewis and 
Clark," says Burnett. "People through 
the ages have been driven to adven- 
ture, to the extreme." 

Virginia Savage, a sports psycholo- 
gist who works with extreme athletes, 
puts a more medical spin on things. 
"It comes from a neurological differ- 
ence in the brain. Some people need 
more stimulation in order to func- 
tion, and they get that stimulation by 
a chemical release that normal people 
would run away from." 
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mountain biking," says Giove, 
who races on a Cannondale 
Super V Downhill Active. 
"Cannondale built this rad bike for 
me with really great suspension. It's 
not one of the lighter bikes—and 
that's OK because if your bike's too 
light it will bounce around too 
much—but its suspension allows me 
to really rip." 

Suspension systems developed for 
professional riders like Giove have 
benefited recreational riders, too. 
“You can ride with more comfort and 
more control, which means you can 
bike longer distances without feeling 
all beat up at the end," says Cannon- 
dale R&D chief Mario Galasso, who 
helped design Giove's bike. "When 
you hit bumps or obstacles, the bike 
has less tendency to deflect off its 
path. The wheel simply moves up 
and out of the way." 

While Giove's bike costs about 
$4,500, other bikes with both front 
and rear suspension systems can be 
had for about $1,000. “You can now 
buy a full-suspension bike for less 
than what you would have paid for a 
high-end, non-suspended bike just 
four years ago," says Galasso. 

Down the road, he foresees tun- 
able suspension systems. Although 
it's possible to adjust a mountain 
bike's suspension today, you have to 


be adept at pulling an assembly apart 
and willing to get your hands dirty. 
“In the future,” says Galasso, “tech- 
nology will make it a lot easier to ad- 
just your suspension setup.” You 
could, for example, change settings 
when you move from a smooth road 
to a rough trail. 

Galasso says new materials are 
also advancing bike technology. Man- 
ufacturers such as Cannondale, Spe- 
cialized, Trek, and GT are experi- 
menting with carbon fiber, metal ma- 
trix composites, titanium, and ther- 
moplastics. "The advantage is lighter 
weight but, more important, stiffness," 
says Galasso. "A stiff bike transmits 
what you're putting into the pedal 
more efficiently." 

Biking has come a long way since 
Scotsman Kirkpatrick Macmillan cob- 
bled together two wheels, a frame, 
seat, and pedals in 1839. Now it's one 
of the most popular recreational ac- 
tivities in the United States. 

When mountain biking debuts as 
an Olympic sport this month, it will 
be as a cross-country event. But with- 
out a downhill don't expect to see 
Missy. She'll be competing elsewhere, 
in the World Cup series, with Gonzo 
and Ruffian along for the ride. Фф 
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Seawater 


Opened March 2, 1996. 


Volume: 1 million gallons of seawater. 
Water weight: 8.5 million pounds. 


Project cost: $57 million. 
Bill for all acrylic windows: $1.8 million. 


INFOGRAPHIC BY JOHN GRIMWADE 


OPTICAL ILLUSION 

Millions of one-inch square blue 
glass tiles on the tank wall help 
create the open-ocean look. 


| 53 FEET WIDE 


07 [T] 96 


| 35 FEET DEEP 


13 INCHES THICK 


MAIN FLOOR 


DEEP-SEA 
GALLERY 


90 FEET LONG 


Filters, pumps, and heat 
exchangers cycle 8,000 gallons 
of water per minute. The system 
is run by a central computer that 
also controls lights, equipment, 
and heat in the new building. 
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The Return of a Legend 


by Ken Gross 


WITH THE LAUNCH this fall of the Jaguar XK8, the com- isn't a full-sized rear seat, but two co- 


: . "s operative youngsters will fit nicely. 
pany's first new sports car in 21 years, the British carmaker The new engine, developed by 


enters a new era of technology while resurrecting its roots. Jaguar, is a four-cam, all-alloy, 32- 
i valve, 4.0-liter V8. Unrelated to the 


The XK8 name reflects the | modular engines produced by Jaguar's 
all-new four-cam V8 engine— ЖЕ — | owner, the Ford Motor Co., the AJ-V8 
an event in itself coming Г 2 
from а company that up until 
now made cylinders only in 
multiples of six. The XK8 is 
the linear successor to the 
XJS coupe, but the new-era 
engine powers a car that owes 
much of its heritage to the 
1960s-vintage E-type. 


PRICE $75,000 


The XK8 is not quite the LENGTH 189 inches 
technical triumph the E-ty e | Рр The new ХК8 Jaguar is slightly shorter, wider, 
; p i p | WIDTH 50 inches and taller than the XJS it replaces this fall, 
was in 1962, when its unusual | | = | | | 
WHEELBASE 102 inches when the convertible (left) and coupe (below) 
body structure, inboard disc | hit the road. The leather-and-wood interior 


brakes, independent suspen- 
sion, and power revolution- 
ized contemporary sports car design. 
The XKE’s lightweight, curvilinear, 
monocoque body, designed according 
to a complex mechanical formula, was 
recently put on display in New York's 
Museum of Modern Art, one of only 
three car designs to be so honored. 
Today, independent suspension 
and sophisticated engines are com- 
monplace, even in sedans, but the 
new design still stands out. Designer | 
Geoff Lawson says he was inspired | | CU М 7790 
by Jaguar's Le Mans-winning racers, "T: i 
as well as the classic XKE and the 
XJ220 supercar. 
Under the skin, the basic platform 
is carried over from the XJS. The 
XK8 also shares the XJS’s 102-inch 
wheelbase, but its overhangs are 
shorter. Inside, the tight cabin is up- 
holstered with aromatic Connolly 
leather and burl walnut trim. There 


ENGINE 290 hp @ 6,100 rpm; 290 ft. lbs @ 4,250 | (above) is tight but functional. 


develops а class-leading 290-hp at 
6,100 rpm and 290 foot-pounds of 
torque at 4,250 rpm; 80 percent of its 
torque is available from 1,400 rpm. 

High compression and a refined 
intake manifold, consisting of eight 
long runners that loop to the cylin- 
ders from a central plenum, con- 
tribute to output. Two close-coupled 
catalysts and a new engine manage- 
ment system that carefully controls 
coolant flow for maximum warm-up 
efficiency help the engine meet con- 
temporary emission standards. 

The V8 will be built in a smaller 
3,2-liter version in Europe, and it can 
be enlarged to 4.4 liters. Jaguar's 
dated, fuel-thirsty, 301-hp V12 will be 
phased out. 

The compact, 90-degree AJ-V8 has 
a high, 10.75:1 compression ratio. The 
bore and stroke are identical. The en- 
gine weighs only 441 pounds—99 


pounds less than Jaguar's 
six and 308 pounds less 
than the old V12. 
There's a *drive-by-wire" 
throttle and electronic 
traction control. The 
only transmission is a 
new ZF five-speed auto- 
matic. Zero-to-60 times 
should be under seven 
seconds, Top speed is 
limited to 155 mph. 

The XK8’s front dou- 
ble-wishbone indepen- 
dent suspension is a 
refined version of the 
X]5's; rear suspension is 
an updated version of 
the XJ6 sedan’s trans- 


verse multilink. Although we've not 
driven it yet, we'd bet the XK8’s sus- 
pension tuning will be firmer than 
the XJS's. The older model was al- 


ke —— 


Finally: AJaguar V8 


The high output and low emissions of the AJ-V8 are 
products of careful control of the combustion process. 


- Composite 
intake runners 


ON Electronic 


Variable-phase cam 
: 


Deep-skirt 
block 


ways a comfortable cruiser; the XK8 
will be more sporting. 

The coupe, and a matching con- 
vertible, go on sale here this fall. > 
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Fifteen years of microelectronic 
research makes conventional 
antennas a thing of the past! 


This little box uses your home's electrical wiring to give non-sub- 
scribers, cable subscribers and satellite users better TV reception! 


Technology corner 


1. Why don't conventional antennas 
work as well as the Spectrum? 


Bandwidth of TV Signal 


E When TV signals 
are tuned at the TV 
channel's center fre- 
quency, optimum tun- 
ing has been 
achieved. 

Ш Other antennas 
can't offer center fre- 


BEST RECEPTION, 


quency tuning like the 
Spectrum Antenna 
can. They only offer 
such tuning up to the 
edge of the center fre- 


А | 
Spec trum s ystem 
Precision tuning 


Other systems 
Non-precision tuning 


"— — 


quency. Ав a result 
your TV 


remains snowy. 


picture 
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2. How does Spectrum use a home's 
electrical wiring as an antenna? 


і 7 Acting Antenna 


elieve it or not, the Spectrum Antenna simply 
= шак the giant antenna that already 
exists in your home. Essentially, it uses all of the 
wiring throughout your home's walls and ceilings 
to make an antenna as large as your house for 
unbelievably clear reception of local broadcasting. 
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3. Spectrum antenna features 


Parallel 75 ohm resistance 
For minimum loss of signal 


Signal search control 
For selecting! шыра antenna 
contigurations 


Polarized three-prong plug 
for grounving 
For optimum signal grounding 


to eliminate noise and static 


Resonant fine tuner control 
For dialing in crisp, clear T V/stereo 


reception, eliminates ghosting 


Dual AC outlets with built-in surge protection 
For plugging in additional TV/stereo equipment 
guarding against damage and elecincal surges 


a ntil recently, the only convenient way 
Чо guarantee great TV reception was 
to have cable installed or place an an- 
tenna on top of your TV. But who wants to pay 
a monthly cable fee just to get clear reception, 
or have rabbit-ear antennas that just don’t work 
on all stations? Some people just aren't inter- 
ested in subscribing to cable. Or they may live 
in an area where they can't get cable and TV- 
top antennas aren't powerful enough. And 
what about those people who have cable or 
satellite systems but still can't get certain lo- 
cal stations in clearly? 

Now, thanks to fifteen years of microelec- 
tronics research, a new device has been devel- 
oped that is so advanced, it actually makes 
conventional antennas a thing of the past. It's 
called the Spectrum Universal 
Antenna / Tuner. 
Advanced technology. 
Just imagine watching TV and 
seeing а picture so clear that 
you'd almost swear you were 
there live. Just plug the 
Spectrum Antenna into a stan- 
dard AC outlet and plug your 
TV into the Spectrum. You can 
remove the unsightly clutter 
of traditional TV-top devices 
gathering more dust than tele- 
vision signals. Get ready for 
great reception. Your TV will 
suddenly display a sharp, fo- 
cused picture thanks to its ad- 
vanced design "Signal Search" 
and "Fine Tuner" controls. 
Uses your home's electrical wiring. The 
Spectrum Antenna is a highly sophisticated 
electronic device that connects into a standard 
wall outlet. The outlet interfaces the Spectrum 
Antenna with the huge antenna that is your 
home wiring network. It takes the electrical 
wiring in your house or apartment and turns 
it into a multi-tunable, giant TV reception sta- 
tion which will improve your TV's overall tun- 
ing capability. The results are incredible. 
Just think how much power runs through 
your home’s AC wiring system—all that 
power will be used to receive your local 
broadcasting signals. 


How it works. Broadcast TV signals are sent 
out from the local broadcast station (ABC, CBS, 
NBC, etc.). They interface with your home's AC 
power line system, a huge aerial antenna net- 
work of wiring as large as your home itself. 
When the Spectrum Antenna interfaces with 
the AC line, the signal is sent to its signal 


clearly. 


Who can use Spectrum? 


cable but you can't get 
certain local stations in 


don't have cable and 
want the stations to 
come in more clearly 


have a digital satellite 
system but can't get 
local stations in clearly 


processing circuit. It then processes and sepa- 
rates the signal into 12 of the best antenna con- 
figurations. These specially processed signals 
route themselves into 12 separate circuits. The 
Spectrum Antenna includes a 12-position rotary 
tapping switch, the "Signal 
Switch" control, which gathers 
twelve of the best antenna con- 
figurations. 

The "Signal Search" offers 
varying antenna configura- 
tions for the user to select from 
the best signals of all those be- 
ing sent. The signal then pass- 
es through the Spectrum 
Antenna's special “Fine 
Tuner” circuit for producing 
crisp, clear reception. 
Risk-free offer. The Spec- 
trum Universal Antenna/ 
Tuner comes with our exclu- 
sive 90-day risk-free home tri- 
al and a 90-day manufacturer's 
warranty. Try it, and if you're 
not satisfied, return it for a full "No Questions 
Asked" refund. 

Limited time offer! We realize that 
most people have more than one TV 
in their home. We are offering a spe- 
cial discount on additional Spectrum 
Antennas so you get great reception 
on all your TVs! 

Spectrum Antenna™......................$39 $4 S&H 


Additional antennas just. 


You have 


You 


You 


34 S&H fre ee 


Please mention promotional code 1492-PS-6562 
For fastest service, call toll-free 24 hours day 


800 


Hort 


4300 


б. QQ 10. 


ый i a | 


industries 


2870 Waterford Lake 
Drive, Suite 102 


Midlothian, МА 23113 


EDITED BY CECILIA WESSNER 


| HOW IT WORKS | 


GREG MAN SON 


ПР verse theory is Antilock Braking System 

Еро те galaxies 

AN ANTILOCK BRAKING System (ABS) works with a car's hydraulic 
brakes to prevent wheel lockup, which can result in a loss of steering 
control and/or longer stopping distances. Several systems are available, 
including two-wheel, which operates only on the rear wheels; diago- 
nally split, which uses information from two sensors to regulate all four 
wheels; and four-wheel, which measures the speed of all wheels and in- 
dependently applies braking to each . The illustration below depicts 
four-wheel ABS.—William L. Thieriot 


Paquinn@aol.com 


GALAXIES collide because they’re 
attracted to each other by gravity. If 
there were no fluctuations in the 

| distribution of matter throughout 
the universe, the universe would ex- 
pand smoothly, and no collisions 
would occur. But astrophysicists be- 


lieve that there were tiny fluctua- © Sensors mounted C) 1f the ECU determines that a 
tions in density when the universe on each brake rotor wheel is decelerating too 
was very young. Over time, these or axle monitor the rapidly compared with the 
density fluctuations have grown speed of the wheel other wheels, it activates the 
larger under the influence of grav- and continuously hydraulic control unit (HCU) 
ity, and galaxies have formed in the send signals to the to keep the wheel rolling. 
nn electronic control 
parts of the universe that have more s 

or № | unit (ECU) for 
than their "fair share" of matter. сано 


Just as gravity pulls matter together 
to form galaxies, it also draws galax- 
ies toward one another. In some re- 
gions, this gravitational attraction is 
strong enough to overcome the 
larger-scale expansion of the uni- 
| verse. Within these regions, which 
contain many individual galaxies, 
some will eventually collide. 


Electronic control unit 


Wheel speed ' 
sensor А 


Hydraulic control unit 
Why and how do we get hiccups, 


and is there a real working cure? ©) The HCU takes 
Graham Webster over control of 
Webster@bvsd.k12.co.us the hydraulic 


brakes from the 
master cylinder. It 
then applies brake 


EVEN THOUGH there are rare cases 
of people who suffer from pro- 


a сн - pressure 15 to 18 @ Wheels continue to rotate, 
sini BICEPS, the malady draws | ties per second enabling steering and de- 
more snickers and guffaws than seri- с doch wheel evene g stopping distance, 
ous scientific research. Апа even nearing lockup. especially on wet roads. 


brief, casual research will invariably 
turn up dozens of potential cures 


от GE] 96 83 


[ғ Е 118 us Тр V DSL Tue V EET CREDE NI Жы ШЫ ы ЧАА a а аа а R HUE Ce pe SA ep НААРА В IISQUE LEN КА ee н 


Far-out Museums 


AMERICANS HAVE a penchant for off- 
beat museums, it seems. For better or 
worse, there are museums dedicated 
to Barbie dolls, soup tureens, and 


various forms of plant and animal life. 


84 


Many include halls of fame. Below are 
a few of the most eccentric, excep- 
tional, and unexpected.—compiled by 
Judith Anne Gunther 


How much time do visitors spend at 
The Time Museum (815-398-6000) in 
Rockford, Illinois? An hour, on 
average, estimates the curator. 
On display are nearly 1,200 
clocks, watches, and other de- 
vices designed to answer man's 
ageless question, "What time is 
it?" The museum also exhibits 
astrolabes, quadrants, and other 
navigational items. 


Moments before the "Cannonball 
Express" crashed into another 
train, engineer Casey Jones 
saved lives aboard his train by 
resolutely holding onto the 
brake instead of jumping to 
safety. Nearly a century later, 
railroad buffs can pay homage 
to the fallen engineer at the 
town where the tragedy oc- 
curred. The Casey Jones Museum 
(601-673-9864) in Vaughan, Missis- 
sippi, displays a 1923 steam engine 
as well as model trains. 


What do the bumps on your skull in- 
dicate about your personality? Ab- 
solutely nothing. But the pseudo- 
science of phrenology posited other- 
wise. Today, visitors can have their 
skulls analyzed by an antique 
phrenology machine at the Museum 
of Questionable Medical Devices 
(612-379-4046) in Minneapolis. With 
several hundred items on display, the 
museum includes an "X-ray shoe-fit- 
ting machine" as well as collections 


that are on loan from the American 
Medical Association and the Food and 
Drug Administration. 


Perhaps the Luman Nelson Wildlife 
Museum (802-464-5494) in Marlboro, 
Vermont, should be renamed "Hoof 
Heaven": It displays the preserved, 
disembodied hooves of deer, buffalo, 
caribou, elk, and others creatures of 
that ilk. Visitors can gaze also at the 
stuffed, now-extinct passenger pi- 
geon and heath hen, in addition to 
hundreds of other preserved birds. 
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People really did use this stuff, says the curator of the museum that celebrates pseudoscience. 


After taking in Iowa's pastoral 
scenes, travelers can look at dioramas 
of imaginary farming at the National 
Farm Toy Museum in Dyersville (319- 
875-2727). Along with the obligatory 
antique toy tractors, the collection 
includes child-size trucks, airplanes, 
and banks. 


Learn how technology has bolstered 
the performance of roller skates since 
the 19th century at the National Mu- 
seum of Roller Skating in Lincoln, Ne- 
braska (402-483-7551). The museum's 
hall of fame enshrines the sport's 
coaches, athletes, and supporters. 


A museum thats dedicated — | 
ons and mistruths. s 
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IUESTIONA 
Saeulheazt Maln Sirsat, Minneapolis, Minn. 554 


Thomas Edison wanabees can pay 
homage to America's legendary in- 
ventors at Inventure Place, a combi- 
nation hall of fame and interactive 
science museum located in Akron, 
Ohio (216-762-4463). 


The International Towing and Recov- 
ery Hall of Fame and Museum (423- 
267-3132) was established in 
Chattanooga, Tennessee, to improve 
the image of tow-truck operators, say 
its organizers. The $1.5 million at- 
traction chronicles the history of 


towing equipment and includes a 
1919 Locomobile that's outfitted 
with a crane. 


Don't let the Museum of Jurassic 
Technology's name fool you into 
thinking it is devoted to dinosaurs. 
It's not. This little Los Angeles at- 
traction (310-836-6131) is chock full 
of exhibits that blur the distinction 
between scientific fact and fantasy. 
One dubious display, for example, de- 
scribes a South American bat that 
navigates via X rays. Visitors may 
find the museum entertainingly ec- 
centric, if not educational. 
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Тһе demand for computer programmers will double by the year 2005... | 
Train now for a high-paying f 
career as a computer mg 
programmer! S, 


today’s hottest computer languages: BASIC, 
C, and Visual Basic. 


Plus, you now train with and keep 


state-of-the-art programming tools: a à Full-Featured 

Pentium 100 multimedia computer system, = Pentium 100 

Visual Basic, Windows 95, and more! | Computer! 
Prepare for today's newest | | | 


proet на experience as you master today's most Best of all, you master these important 
The Bureau of Labor statistics forecasts that popular languages and programming languages on the most powerful computer 
job opportunities for computer programmers ^ environments. Step by step, you learn to system available from any school-and it's 
tr سات‎ tegi ي تست‎ create the kinds of full-featured, powerful yours to keep! 
40,000 new jobs opening up by 2005. a See Send for your FREE catalog today! 


See how NRI can give you the programming 
skills, the full-featured computer system, 
and the state-of-the-art software you need to 
get started in this top-paying field. Call or 


Now, with NRI, you can get the new 
skills you need to build a top-paying career 
— even a full- or part-time business of your 


own — in this high-growth field. 
! | e You move оп to master С, a sophisticated send for your free catalog today! 
-. lat tnn "ЗА language that's become the programming tool If the coupon is missing, write to us at 
$ Discovery Learning Method of choice for a variety of applications. NRI Schools, 4401 Connecticut Avenue, 


builds your programming skills e You're then ready to explore Visual Basic, NW, Washington, DC 20008. Or... 


* You start with BASIC, building your 
confidence enough to create and modify 
several programs of your own. 


step by step a high-level, object-oriented language CALL 1-800-321-4634, Ext. 1708 
With NRI's unique Discovery Learning designed specifically for creating programs in — | 
Method, you get hands-on programming a Windows 95 environment. SEND TODAY FOR FREE NRI CATALOG 
y,./. Schools | 
Моге equipment, mor e advanced softwar е, and m ae { 4401 Connecticut Avenue, NW, Washington, DC 20008 i 
real-world programming experience ww — qp Seheck one FREE catalog only i 
۱ | О COMPUTER PROGRAMMING 
than any other school! Es Бы ML | 1 Ч PC Applications Specialist ў 
à | ТЕХ О Visual Programming іп C** 
"7 1 OQ Networking with Windows NT i 
b | © Microcomputer Servicing ў 
v о Desktop Publishing with PageMaker 
| ÛJ Bookkeeping & Accounting і 
| Multimedia Programming i 
№8 OR GET YOUR DEGREE! 1 
| Ч NEW! Associate Degree in Accounting |. 
Q NEW! Associate Degree in 

1 Business Management | 
> E b. i 

| | a Мате Ае — 
Pentium 100 computer 29,000 baud fax/modem, plus i iplease print) | 
е 8 meg RAM and 256K cache memory 10 free hours of America Online [| Address { 
| gigabyte hard drive Netscape Navigator" Web browser | су il 
Super VGA color monitor with BASIC interpreter e { 
| meg video memory Power С and Visual Basic compilers | g >? | 
' Quad-speed CD-ROM drive and 16-bit Windows 95 | i A Division of The McGraw-Hill Companies | 
sound card Accredited Member Distance Education & Training Council 5412070 И 


from doctors, practitioners of folk 


medicine, and former sufferers who 
are sure that what cured them will 


cure you as well. 


“А informal maxim in medicine 


states that if there are more than 
four cures for something, not one 
of them is any good," says Dr. Ira 


Salom, an assistant professor at the 


Mt. Sinai School of Medicine in 
New York. 


Yet Salom does see a theme run- 
ning through many of the proposed 


cures. Most cases of hiccups are 
caused Бу a irritation of the 


phrenic nerve, which helps control 
the diaphragm. The sudden inhala- 


tion caused when the diaphragm 


in spasm produces the characteris- 


tic hic. So, many cures involve a 

stimulation or soothing of nerves 
that come from the same root as 
the phrenic. 


Salom's hiccup prescription is to 
pinch the back of the shoulder until 
it hurts. With this suggestion, an- 
other theory of pain relief, the "gate 
theory of pain," comes into play as 
well, he says. This theory states that 
if you give yourself a sudden, low 
level of discomfort in the same area 
as an irritation, the brain will cease 
to pay attention to that irritation. 


What does it mean when speakers 
produce 100 or 200 watts? 
Domiki7 Qaol.com 


ACTUALLY, IT'S your receiver or am- 
plifier that produces the wattage. 
Watts are a measure of the continu- 
ous amplifying power supplied per 
output channel. The watts ratings 
on speakers are intended as a guide 
to the levels of amplifier power they 
can handle. Unless you play your 
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Build Your Business - 


or Home on the 


Strength of ТЕН € 


 Dealershi ips Available * 


Experts agree, the potential for steel баша н in diera S y teaidential — | 


market is UNLIMITED, and growing fast. Join Tri-Steel, 
the 20 year industry leader. Visit us or attend an 8-hour seminar in Denton. 


| | It’s easy to start with: 


| * No Franchise Fees 
| * Full Training and Support 
| * Hands-On Workshops 
* Construction Assistance 
* Low, Refundable Investments 
| * Technical & Sales Assistance 
* Residential and Commercial 
* Unrestricted Territories 
* Much, Much More 


@ 


Tri-Steel Homes feature: | 


* Pre-engineered for Simple 
Bolt-together Construction 

* Unmatched Protection from Fire, 
Winds, Earthquakes and Termites 

* Energy Efficient 9" R-30 Insulation 

* Recycled Steel that Saves Our Trees 

* 100 Std. Models or Custom Designs 

* Clearspan Interiors & Vesatility 


(pw Call New for a FREE info Ch 


1-800-TRI-STEEL FiSteel | 


(800) 874-7833 or (817)497-7070 
Fax: (817)497-7497 
E-Mail: tristeel@centuryinter.net 


dm 5400 S. Stemmons Frwy. Denton, TX 76205 


music at very high volumes, how- 
ever, you don't have to worry too 
much about these ratings: A set of 
speakers rated for 50 watts per chan- 
nel will work just fine with a 100- 
watt receiver at low to moderately 
high volume settings, for example. 
One reason for this is that the 
watt ratings aren't as straightfor- 
ward as you might think. А receiver 
rated at 100 watts per channel is 
roughly twice as loud as a 10-watt 
model— not 10 times as loud. The 
decibel-watts (dBW) ratings, if you 
can find them, give you a more lit- 
eral reading of perceived loudness. 
Also, it's worth noting a receiver's 
dynamic power, known as dynamic 
headroom. That's the amount by 
which a receiver or amp can exceed 
its continuous power rating for 
short bursts, such as musical peaks. 


What's atachyon? 
Aa MaSTeR @aol.com 


THE TACHYON (from the Greek 
“tachys,” or “swift”) is a purely hypo- 
thetical subatomic particle con- 
ceived independently by physicists 
Gerald Feinberg and George Sudar- 
shan. It always travels at more than 
the speed of light in a vacuum, and 
has a bizarre property: It goes faster 
as it loses energy. Writing in his 
book, What is the World Made of?, 
Feinberg notes that tachyons “can 
be regarded as an example of a pos- 
sibility that is allowed by present 
day theoretical physics without be- 
ing required of it.” 


What happens to the cavernous 
hollows that exist after an oil well 
ceases to produce? Do they fill 
with something else, or do they 
collapse? 
Fred W. Victor 
Helena, MT 


AFTER A WELL has served its pur- 
pose, workers fill the shaft with con- 
crete and insert a plug at the top. 
The depth of the well and other in- 
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tead, relax, or fall asleep 


to ten realistic sound environments. 
Ne Ultra Heart and Sound Soother™ — now in a rich, handsome Burltech™ finish. 


BROOK 


SUMMER NIGHT. 
RAIN FOREST 


TROPICAL 
CRUISE 


VOLUME 


ress a button, and you're transported to a tropical cruise. Press another 
button to hear rain falling in a lush forest full of exotic birds. Rhythmic ocean 
waves and surf. Neutral white noise. А soothing heartbeat sound, and more. 

Think of our exclusive Heart and Sound Soother™ relaxation system as your 
own personal sound environment. It lets you conveniently mask harsh and dis- 
tracting noises with ten realistic digitized sounds. The powerful 4" wide-range 
speaker, with adjustable volume, projects sound in all directions, enveloping you in 
arelaxing soundscape. Now this deluxe Ultra model is available in à handsome 
Burltech" finish — with the look of polished natural burl. 


Relax or fall asleep to timed sounds. 

The easy-to-use built-in timer lets you select a sound (such as White Noise) to’ — 
lull you continuously, or switch off automatically after 45 minutes. As you slumber, 
these regular, continuous sounds mask traffic noise, barking dogs, neighbor's 
stereos, snoring, hotel corridor noises, etc. 


Read or work with enhanced concentration. 

Place a Heart and Sound Soother™ relaxation system beside you when you 
read, and now youre no longer disturbed by a TV or stereo in an adjoining room. 
On your desk at work, it helps tune out distracting sounds of the office. After work, 
use it as a stress-relieving aid to relaxation and meditation. The digitally recorded O c Un LIA аи 
heartbeat sound is naturally calming to infants, young children, and puppies. Use Г SEE Lune ы dL °, s 


я Ta мо: Fa j 

it at nap time to cover up daytime noises. | ERE ЭШҮҮ AFIS ARN NEN | 
Powered by an included AC adapter. For portable use, Ultra Heart and Sound | Ultra Heart and Sound Soother™ with Timer | 
Soother™ also runs on 6 AA alkaline batteries (not included). Weighs just 14 oz., i #S1429 $139* i 

measures 3°/4”Н x 5'/;" diameter. One-vear warranty. . . Free 2nd Day Air shipping when you mention key code 10125 
т , | when ordering by phone or mail! Credit card holders get | 
| fastest delivery when calling. Or, send а check for $139* 
| | . plus the appropriate sales tax to the address below. 4 
"You can't beat this special offer— we'll rush її | 1 can 244 AAAA | 
to you via Federal Express 2nd Day Air for | вы ) 
free. You pay no delivery charge! You have | НЕА Е | 
60 days to fry it at home risk free. | guarantee | 650 Davis Street | 
you'll be delighted. ЯР  |—— i San Francisco, CA 94111 

4 Richand Thalheimer : Visit our web site at http://sharperimage.com 


Chairman and Founder 
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“1 learned my new skills at home. 
Now, I'm making f 
$40 an hour.” „7:3 


You can too. ERY aie. 


The decision to invest your time, energy 
and money in training for a new career is 
one of the most important ones you'll ever 
make. It can offer you the chance to qualify 
for the job you want, the money you need, 
the prestige you deserve and a better life. 


since 1926, Foley-Belsaw has been a 
world leader in training people for exciting, 
profitable new careers in high paying fields. 

Increase your income in a fast-profit 
recession-proof career of your own. 
There's absolutely no obligation and no 
salesmen will call on you. Just fill in and 
mail coupon below or call to receive full 
information and details by return mail. 


Mail Today For FREE Fact Kit 
Or Call Toll-Free 1-800-487-2100! 


/ FÜLEU \ FOLEY-BELSAW INSTITUTE 
HIF 6301 Equitable Rd. 
since 1926 Kansas City, MO 64120-1395 


| 
| W” Please Check Only ONE of the Following: | 
| 
| 


against crime. 


| C Locksmithing- 12836 Г] Woodworking- 43589 

Г] Small Engine Repair- 52715 [7] Upholstery- 81258 
С] Saw & Tool Sharpening- 21656 [ ] Vinyl Repair- 71191 
С] VCR Repair-62527 Г] Electrician- 95105 

| L] Computer Repair- 64424 (О Computer Specialist- 38098 | 
O Tv/Satellite Dish Repair- 31299 [ ] РС Programming- 35247 

| Г] Gunsmithing- 92325 С] Networking Specialist- 39085] 


Parks, community gardens, 
and open spaces not only 
| NAME Pease pri) | make cities more beautiful, 


| ADDRESS | 


CITY/STATE/ZIP |] 


they also help reduce crime. 


Call 1 800 714 LAND. 


POPULAR SCIENCE is giving you more on 
the World Wide Web, including: | 


Weekly technology reports: 
First up, spotlight on Indy car races. 


What's New Today: 
News items written just for the Web. | = 


Web Watch: 
Expanded listings of what's weird 
and worthwhile on the Web. 
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Product News: 

Find out the latest before you buy a 
cordless phone, a VCR, a camcorder 
and more. 


ду Car Update: 
Indy Car V i gro ie Tn 
Lal pene, tiro Н 
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www. Pop Sci 


One of the most 


powerful weapons in the fight 
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formation are marked on the plug. 
If the earth surrounding an oil 
reservoir is weak, the ground may 
slowly subside once the oil is with- 
drawn. This has happened, for ex- 
ample, in the Gulf of Mexico, 
where some offshore wells are 
drilled in unconsolidated sand. Usu- 
ally, however, the emptied spaces of 
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the reservoir fill with brine. i 
Do viruses ever get sick or die? | 
Sumeet Vadera | 

via e-mail | 

LIKE ALL LIVING things, viruses | 
eventually die. Viruses thrive only | 
under certain environmental condi- — | 
tions; when the conditions change, | 
the viruses can't survive. 5ome | 
viruses, for example, are destroyed 1 
by the ultraviolet rays in sunlight; | 
others succumb to a lack of mois- | 
ture. Ironically, when a virus injects | 


© 


its genetic material into a host in or- 
der to reproduce, all that remains of 
the invading virus is its protein coat. 
Technically, you could say it's dead. 

Though we usually don't think 
of viruses as capable of becoming 
ill, one virus is known to make an- 
other virus weaker, or “sick.” Ac- 
cording to Dr. Steven Morse, a 
virologist at Rockefeller University, 
Hepatitis D can steal Hepatitis B's 
coat, making itself a stronger infect- 
ing agent and B a weaker one. 
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Television ratings are retrieved 
through Nielsen boxes connected to 
TVs, but how are radio ratings 
determined? 
Matthew Zuckerman 
Glendale, Ariz. 


THE ARBITRON Company is the 
Nielsen of the radio industry. It de- 
termines radio audiences, using per- 
sonal diaries filled out by listeners. 
Arbitron calls millions of households 
each year, looking for potential diary 
keepers. Consenting households are 
then sent small, portable diaries for 
each family member over the age of 
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Bring Your 


]o New 


Ordinary Couples, Extraordinary Sex is an 
all new video series from the Sinclair Institute, 
Americas premier producer of exciting 
education videos for adults. Developed by Dr. 
Sandra Scantling, one of Americas most 
renowned sex therapists and psychologists, 
Ordinary Couples, Extraordinary Sex is an 
astonishing combination of visual excitement 
and emotional intimacy. 

Each hour-plus video illustrates a path to 
sexual pleasure as revealed by loving couples 
who permit us to view the intimate details of 
their private lives. Volume One sensitively 
demonstrates the "ingredients" for extraordinary 
sex. Volume Two shows you how being creative 
can take ho-hum relationships to new heights. 
And in Volume Three successful couples share 
their secrets for keeping love fresh and 
exciting—time after time. 

Many couples find that their interest in 
each other increases substantially after 
watching these videos. And Dr. Scantling 
shows how to transform that interest into life- 


long sexual pleasure. 


Special Pricing plus a FREE VIDEO! 


Ordinary Couples, Extraordinary Sex is being offered at a 


special price of $1995 for each video or $4985 for all three. 


All orders will also receive a free 28 minute video on advanced 
sexual positions and our new brochure filled with videos and other 
adult products designed to help you spice up your relationship. 


Order today, and sex will never be ordinary again! 
Plain Packaging Protects Your Privacy 
=> Express Delivery Available 


Sinclair 


VIDEO LIBRARY. 


| SPECIAL OFFER! Reg.$2995 Now only $19.95 
[1 VOL. 1: DISCOVERING EXTRAORDINARY SEX (#1050) 73 MINUTES $19.95 


[71 VOL. 2: GETTING CREATIVE WITH SEX (#1051) 65 MINUTES $19.95 
[1 VOL. 3: KEEPING SEX EXTRAORDINARY (#1052) 72 MINUTES $19.95 
[1 BUY ALL THREE TAPES AND SAVE $10 (#1053) $49.85 
[1 ADVANCED SEXUAL POSITIONS VIDEO (#1225) with purchase FREE! 

POSTAGE & HANDLING $4.00 


Total $ 
TAPES ARE VHS ONLY. (NC ORDERS PLEASE ADD 6% SALES TAX. CANADIAN ORDERS ADD US $5.00 SHIPPING) 


Dr. Sandra Scantling's 


Ordinary Couples, 
Extraordinary Sex 


For fastest service with credit card orders 
Call Toll Free 1-800-955-0888 Ex. 8PS3 (24 Hrs /7 Days) 
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NAME (PLEASE PRINT) (CERTIFY THAT | AM OVER AGE 21) 


STREET ADDRESS 


CITY STATE ZIP 
PLEASE INDICATE YOUR PAYMENT METHOD: 


7 cHECKORMONEYORDERENCLOSEDFOR$ —— o ć o—ăćĞř o žć ž -/ 


С] vsa C me С amex caro# | 


SIGNATURE АР 
CALL TOLL FREE 1-800-955-0888 (24 HRS/ 7 DAYS) OR MAIL TO: 
THE SINCLAIR INSTITUTE, DEPT. 8PS3, BOX 8865, CHAPEL HILL, NC 27515 
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DopularScience 
FEEDBACK 


Dear Reader, Wé-know. you re interested in technology and innovation. 
Help us make POPULAR SCIENCE а magazine ‘thatis-in step with you. Please fill out 
this questionnaire and mail it to PSFeedback, 2 Park Ave., New York, NY 10016. 


Я Or fax it to us at 212-481-8062. Or fill it 


out online at http://www.popsci.com. 
In future4ssues, we'll share the results 
of the Reader Poll. Thanks! 
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How many magazines do you buy from a 
newsstand each month? 

C] None LJ] 1-2 

[] 3-4 [] 5or more 


When browsing at a newsstand, what first 
draws your attention? 
|_| Cover image 

[ ] Magazine name 


LJ] Other 


C] Cover topic 
[ ] Bright colors 


Are you more likely to be attracted to a 
magazine with a photograph or an illustration 
on the cover? 

[ ] Photograph 
LÎ Not sure 


[ ] Illustration 


Do you buy a magazine because of specific 
stories listed on the cover? 


[ ] Yes | | No [|] Not sure 


Do you read the table of contents to help you 
decide if you want to buy the magazine? 

О Yes О No О Sometimes 

Do you read portions of the magazine before 
deciding to buy it? 
C] Yes (О No П Sometimes 
Where do you buy magazines? 

[ ] Newsstand C] Supermarket 
C] Convenience store [ ] Airport 

C] Specialty store [ ] Other 


Does the price of a magazine affect your 
decision to buy it? 


[Г] Yes LI No [ ] Not sure 


READER POLL 
If hi h.speed.trains-were 


“available, would you choose | 


‘them over airplanes? 
[ ] Yes [ ] No [_] Not sure 
Why? 


NOVEMBER 1995 
READER POLL 
RESULTS 


"Do you think the federal govern- 
ment should reinstate funding to 


| continue the search for intelligent 


life elsewhere in the universe?" 


Here's how the results compare: 


43.2% ج‎ mmm 


think funding should be reinstated 


ھج ج ج 40.3% 


think funding should not be reinstated 


16.5% 22 


are not sure 


Although the responses were fairly evenly 
split between those in favor and those 
opposed to reinstating federal funding, 
readers opposed to additional spending 
told us their reasoning four times more 
often than their counterparts. These 
negative responses ran the gamut from 
"Let [extraterrestrials] find us" to "The 


| government [should] use the funds for 
| ecological/environmental cleanup, rather 


than for chasing a rainbow" to "The 


| feds...are probably covering up what 
| they've discovered so far." 
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Which, if any, of the following help you decide 
to buy one magazine over another? 

[|_| Number of pages [ | Weight 

[ ] Quality of paper [ ] Other 


Where or how did you get this issue? 
C] Newsstand 
C] Other 


[ ] Subscription 


Are you male or female? 
[]Male []Female 


Please put an "X" in the box that indicates 
your age: 

C] Under18 [] 40-49 [] 70 ог over 
[] 18-29 [] 50-59 

[] 30-39 [160-69 


What is your marital status? 
[ | Single (never married) [ ] Married 
|_| Separated or divorced [ |] Widowed 


What is the highest level you completed 
in school? 

[ ] Some high school or less 

|_|] Graduated high school 

[ ] Attended college 1 - 3 years 

C] Graduated 4-year college 

C] Master's degree 

C] Doctoral degree 


Please "X" the box that best describes your 
total household income 

[Г] Less than $15,000 [C] $45,000 - $59,999 
Ll $15,000 - $29,999 [7] $60,000 - $74,999 
[|_| $30,000 - $44,999 [ ] $75,000 and up 


What is the zip code of the area in which you 
live? __ 


mL mm © Е ЕЕЕ Бианки. 


We would appreciate any additional com- 
ments or suggestions on a separate page. 


(Optional) 

Name: 

Address: 

City/State:  . کے‎ 
Telephone: 


Fax: 
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12. For one week, members of the 
household jot down the stations 
they listened to, how long they lis- 
tened, and whether the stations are 
AM or FM. (The average radio lis- 
tener tunes in for about 2.5 hours a 
day.) Diaries are then returned to Ar- 
bitron and the results are tabulated. 

Incidentally, Nielsen also uses 
diaries to measure local television 
audiences, while the Nielsen boxes 
are used to estimate national televi- 
sion audiences. 


What is petrified wood? 
Claire Resault 
Tempe, Ariz. 


WOOD BECOMES “petrified” when, 
over thousands of years, water con- 
taining dissolved minerals such as 
calcium carbonate and silicate per- 
meates the wood and replaces the 
organic material. The petrified 
wood retains its original shape, giv- 
ing the appearance that the wood 
has turned to stone. 


The sun sets later in Orlando, 
Florida, than in New York. Is this 
because of Orlando's location in the 
time zone or because it is closer to 
the equator? 
Jeff Belson 
Yonkers, N.Y. 


AS EARTH ROTATES, every point on 
a given line of longitude moves to 
the next degree of longitude at the 
same time, You can demonstrate 
this for yourself with a globe. The 
sun sets later in Orlando because 
that city's longitude is farther west 
than New York's in the same time 
zone—Eastern Time. As Earth turns 
toward the east, Orlando will see the 
sun go down after New York does. 


How closely does the DNA of 
identical twins match? 
Alex Kin Fai Lee 


via e-mail 


DNA, THE set of genetic instruc- 


от [£] 96 
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tions passed from parent to child, 
is unique for every individual. In 
the case of identical twins, who are 
formed from the same egg and 
sperm, the DNA is virtually the 
same. According to Dr. Kurt 
Hirschhorn, professor of pediatrics 


and human genetics at Mt. Sinai 
College of Medicine in New York, 
mutations can cause changes to 
DNA throughout an individual's 
life, from the moment of concep- 
tion on. These DNA mutations oc- 
cur randomly and can be triggered 


“This Mattress Is The Most 


Comfortable I've Ever Ha 


* Unique air-cushion design 
contours to your body, 
providing proper back 
support and better 
comfort! 


* 8 out of 10 owners 
surveyed who suffer from back pain 
report that the SELECT COMFORT* 
sleep system gives them a better night's sleep. 


23 


Dr. Connie Н. 
Clarksville, OH 


* Customize 
mattress firmness 
for each side with 
the touch of a button! 


Customized Comfort -You Control The Firmness 


Revolutionary Air Support System 
The Select Comfort Sleep System's unique air 
cushion design lets you control the feel and firmness 
of your bed —simpl b pushing a button. Your mattress 
can be as firm as the firmest metal coil mattress or as 

soft as the softest feather bed...helping you sleep more 
comfortably, reducing uncomfortable pressure points 
and providing proper support. Change the firmness 
whenever you like to meet your individual needs. 


Adjust Your Side Separately 

Inside the mattress are two air chambers. 
You can adjust your own side independently. With the 
Select Comfort Sleep System, you satisfy your own 
needs without compromise. 


Metal coil mattresses can create uncomfortable 
pressure points and provide uneven support over time. 


Many waterbeds can cause a “hammock effect” as the water 
beneath you displaces resulting in a bending of the spine. 


Try It for 90 Nights 


We are so sure you'll sleep better on air, you can 
take up to three months to decide or your money 
back. You've got to sleep on it to believe it! 


20 Year Limited Warranty 


Discover why 9 out of 10 owners 
recommend it to family and friends 


“Without reservation, Select Comfort has all other 
mattresses beat for терн and quality. I really 
believe it’s the wave of the future!” 

Dr. Gerald A., Minnetonka, MN 


For a FREE Video and Brochure, Call 


1-800-831-1211 


Ext. 6400 


"те r 


es! Please rush me a FREE 
| Video and Brochure. 


State 


Ext, 6400 
SELECT COMFORT 


Mail to: Select Comfort Direct Corporation 
6105 Trenton Lane North, Minneapolis, MN 55442 | 
28 aa 32 820 20 ЕЕЕ ПШ БШ 


© Select Comfort D 
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by X rays, viruses, chemicals, or 
other agents. 


Whyisthereatidal bulge onthe side 


ofthe Earth opposite the Moon? 


Moishe Garfinkle 
via e-mail 


THANKS TO two different kinds of 
force, tidal bulges appear on oppo- 
site sides of the planet. 

Gravity is the force we generally 
think of in connection with tides. 


But centrifugal force—the force that 


pulls an object in motion away from 


its axis of rotation—also plays a role. 
The interplay between these two cre- 
ates one tidal bulge on the portion of 


Earth directly beneath the Moon 
and another 180 degrees away. 
Gravitational attraction is 
strongest where Earth is closest to 
the moon, while centrifugal forces 


SPIRAL STAIRS 
Coast to Coast Delivery 


FREE ENCLOSED 
TREAD ENDS 
$220.00 VALUE 


| Save 30 % to 50% 
Stock & Custom Stairs 
Strong Steel Frame 
Oak or Brass options 
3'6" to 7' Diameter 
Easy To Install 


FREE BROCHURE 
Call or Write - 


SALTER INDUSTRIES - 


P.O. BOX 183, EAGLEVILLE, PA 19408 
610-631-1360 FAX 610-631-9384 PS796 


He's making a 
concrete flower pot... 
and so can YOU! 
Make and sell your own 


ornamental concrete items. 

Order your book about 425 
aluminum molds, prices and 

production trade secrets from the Book $1 0 


world's largest mold manufacturer. Only 


CONCRETE MACHINERY CO., INC. 
РО. Box 599. Hickory, NC 28603 


НК UN USE hE PUT MERCY 


РЕ DR ыр 


are equal all over Earth's surface. 
On the side of the planet facing the 
moon, gravitational attraction far 
exceeds centrifugal force and draws 
seawater into a bulge. Eight thou- 
sand miles away on the opposite 
side of the planet, the moon's gravi- 
tational pull is weaker. Here, cen- 
trifugal force predominates, pulling 
seawater in the direction away from 
the moon and creating a second 
tidal bulge. Everywhere else on the 
planet, the forces basically cancel 
each other out. 

The two tidal bulges remain sta- 
tionary along the Earth-moon axis. 
As Earth rotates beneath them, 
high tides appear to sweep across 
the globe’s oceans approximately 
every 12 hours. 

Solid earth has its tides, too, al- 
though they aren't as obvious as 
those occurring in seawater. As 


Celebrate July 4th & АП Events 


CARBIDE CANNON 


BIG BANG! 


Mammoth Cannons shoot 
with terrific BANG! Have f^ 
| a bang-up time at special 


| events. Uses powdered 


[| the louder the bang! Carbide ammo, about 1 


жж Call 1-800-987-BANG (2264) xx 


carbide ammo. Hundreds 

of shots for few cents. All metal construction with large, 
rugged cast-iron wheels. Machined brass mechanism for easy 
loading and firing. Authentic turn-of-century design. Hand- 
some decor when not in use. Made in USA to last a lifetime. 
дуге: іп 3 sizes: 9" cannon, $49.95 d; 17" cannon, 
$89.95 postpaid; 25" cannon (shown here) with rapid firing and 
automatic loading, $119.95 postpaid. The larger the cannon 
shots, $6.00; 
3 packs for $15.00. Send check, money order or call. Visa, 
MasterCard accepted by mail or phone. Give card number & 
expiration. Money-back guarantee. Send for FREE CATALOG! 


| The Conestoga Co., Inc., Dept PS, PO Box 405, Bethlehem, РА 18016 


FOR SPEEDIER DELIVERY 
PLEASE USE YOUR 
ZIP CODE 
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earth passes beneath the point of 
maximum force, the ground moves 
up and down several centimeters. 

Tidal bulges actually slow down 
Earth's rotation. As the planet ro- 
tates beneath the bulges, it tries to 
drag them along with it. This cre- 
ates some friction and slows down 
Earth's spin by about .0016 seconds 
per century. That means an Earth 
day was only about 23 hours long 
200 million years ago. <> 


QUESTIONS FOR FYI? 

We answer your most frequently asked sci- 
ence and technology questions in the Ask 
Popular Science section of FYI. Only letters 
selected for publication can be answered. 
E-mail: AskPopSci@aol.com 

Address: 2 Park Ave., New York NY 10016 
Fax: 212-481-8062 


PopularScience 


EARN $200 to $750 a Week 
PART - TIME! 


Work from home doing 3D Computer Graphics 
486 PC & Software Required 


Call 3RD Dimension Technologies, Inc. 


1(800) 535-5643 


http://www.3dt.net/3d-art/ 


Unlimited, Low Cost, Instant 
Background Music from Origi 
Recording ok кз bes everyting Karaoke 
does... andas you you t the 
Thomy п Vocal 
Free Brochure & Demo Tapes 
LT Sound Dept PS-1 
7988 LT Parkway 
Lithonia, GA 30058 "- A 

4 Hour Demoj/Info Request 70 


СЗ ble 
Standard 


UIN A. 
MACHINE SHOP | 
IT x © | 


machine tools in one 
| easy-to-use benchtop 


Make 
U.S. Savings Bonds 


PAINT REMOVAL | 
and SANDING TOOLS 


part of your 
retirement savings 
machine. Have fun, 


| ргоэгат. 
save money and time 0 es 


too. Thousands sold. ПО арн а | 
Рог $Нор, business, | c a For a recorded message of 


home. current rate information, call 
1-800-4US BOND 
1-800-487-2663 | 


Take mm | 
Stock š 
In America CA 


А public service of this magazine 


e POWER TOOLS FOR 
ECOLOGICALLY SAFE 
REMOVAL OF PAINT 

e STRIPS 1 SQ. FT. IN 15 SEC. 


$344 SANDER VAC iy 


е FOR DUST-FREE SANDING * 
OF MOST SURFACES. INDOOR 
and OUTDOOR USE. 


AMERICAN INTERNATIONAL TOOL IND., INC. 
1-800-932-5872 (401) 942-7855 


Four machines to choose from starting at $895! Backed 
by service, training, books, videos, customer hotline. 


ki 1-800-345-6342 77" 


Dept. PS7 PO Box 1517 
or write @Smithy. Ann Arbor, MI 48106-1517 


“Like owning a machine shop" 


FROM FRONT... 


HERE'S PROOF. Only WeatherTech® mats give you all- 
season protection like this: up to 13 lbs. of pliable virgin 
f rubber that's channeled so deep it can trap and hold up to 1 
| 1/2 quarts of water, slush or sand! It doesn't curl, crack or 
harden, even in sub-zero temperatures: WeatherTech® mats 
| are attractive, with a high-tech design manufactured to fit 
| what you drive. MORE PROOF. You may not know it, but 
Cannon" of England, the manufacturer of WeatherTech*, is 
an original equipment supplier to Ford, GM, Honda, Toyota, 


40+ Hottest Businesses From 
Your Home With A Computer! 


FREE special report now available on 
the 40+ best businesses you can run 
from your home with a computer—the 


How, What and How much on each busi- 


ness. Prepared by Computer Business 
Services for the seventh year in a row. 


Call for your FREE special report and cassette tapes 
1-800-343-8014, ext. 3216 


PESTS ARE GONE! 


Bentley's, a pioneer in ultrasonic pest control since 1982, 
announces its most powerful SUPER MACHINE that 


МІСЕ R RATS, 
SQUIRRELS 


Thousands report! 


fleas, bats, ants, spiders, roaches, flies, and 
crickets GONE! OR YOUR MONEY BACK! 
Bentley's SUPER PEST REPELLER blasts out 
ultrasonic sound that is unbearable to pests and 
they will do everything to avoid it but it is harmless 
to humans and pets. Use them everywhere: homes, 
restaurants, offices, farms, etc. 


Look at what satisfied customers have to say! 
"Have 12 cats, 1 dog and NO fleas." Binghamton, NY 
"Haven't'seen one ant or spider since | plugged it into 

the wall." Paramus, NJ 
"All my mice are gone." Riverside, CA 


Bentley's SUPER PEST REPELLER is the best! 
20 to 100 times more powerful than competitive units. 
Registered by the Canadiah Dept. of Agriculture to 
repel mice and rats. (PCP act Reg.#21465). UL listed. 
EPA est #. Dual transoucers blast out ultrasonic sound 
at 14Bdb and 32 to 62 KHZ (32,000 to 62,000 cycles a 
second). Over 3 million repellers sold. 90 day money 
back guarantee. 36 month limited warranty 


Attractive and compact. Only 2-1/2" high, 5" wide, and 

2-1/4" deep. Dual speakers. Comes with 6 ft cord for · 

better placement. Just plug it in. THAT'S ALL! Costs 
less than a penny a day to operate. 


WHY PAY MORE? $39.95 ($4.95 shipping). 2 for $74.95 
($5.95 shipping). CA res. add 8% tax. 
FREE! BUY 3 GET ONE FREE! $119.85 ($6.95 shipping) 


Call toll free: 1-800-348-6868. 

CA residents add 8% sales tax. Checks and M.O.'s to 
Bentley's for Better Living™, Dept. MG66, Р.О. Box 31652 
. San Francisco, CA 94131. ©1996 Bentley's 

VISIT US ON THE INTERNET: 
http://websites.earthlink.net/-bentleys 


OVERNIGHT DELIVERY CALL! 


MATS IN RICH MATTE BLACK WITH A RED PINSTRIPE 


WE ALSO HAVE MATS TO FIT MOST DOMESTIC AND 
IMPORTED CARS, TRUCKS, VANS, SPORT UTILITY VEHICLES: 
Acura * Alfa Romeo * Audi • BMW • Buick • Cadillac • Chevrolet • Chrysler 
Daihatsu • Dodge • Eagle • Fiat * Ford * Geo * GMC « Honda « Hummer 
Hyundai * Infiniti + Isuzu • Jaguar * Jeep • Kia * Land Rover * Lexus 
Lincoln * Mazda * Mercedes * Mercury • Mitsubishi • Nissan • Oldsmobile 
Peugeot * Plymouth * Pontiac * Porsche • Renault * Rolls Royce = Saab 
Saturn • Sterling • Subaru * Suzuki • Toyota * VW * Volvo 


SPORT UTILITY LINER APPLICATIONS: 
Blazer * Bravada * Bronco * Cherokee * County = Discovery • Explorer 
Grand Cherokee • Jimmy * Land Cruiser * LX 450 * Montero * Mountaineer * Navajo 
Pathfinder « Passport * Range Rover 4.0 SE/4.6 HSE « RAV4 • Rodeo * Sidekic 
-SUX * Suburban * Tahoe * Tracker * Trooper * Wran us mn" 4Runner 

MINIVAN LINER APPLICATI 
Aerostar (Ext.) « Astro (Ext.) * Gr. Caravan * Gr. урар, еге MPV“ Oasis. 
буш ‘Bravia: Quest • Safari (Ext.)*T&C* КЫ 
Accord * BMW 3 5 Series * Cam 


OMOBILE TRUNK LINER APPLICA 
Intrepid LS 400 • Maxima • Mercedes "C", “Е”, "S" Class * Seville • SC1/SC2 
SL/SLT/SL2 * SW1/SW? • Sable • Taurus * Town Car ` 
Vision * Volvo 850 


TOYOTA CAMRY LINER SHOWN 


WE GUARANTEE YOUR SATISFACTION. 
If you are not happy with your order, return your 
unused mats or cargo liner within 30 days for a 
complete re etund, less shipping. 


*We pay shipping within the 
48 contiguous states on orders of 
a front & back set, two or more 
sets, or a combination of mats 
and cargo liner. Extra shipping 
charge may apply outside the 
48 states. If paying by check 
send checks payable to: 

Mac Neil Automotive Products Ltd. 
Illinois residents add 6 3/496 
sales tax. 


• Concorde * Continental * DS L ts 300 * 130 


(3OT You Automoti eP 
COVERED 


WeatherTech is a registered trademark of MacNeil Automotive Products Limited 


Lexus, Mercedes, Nissan, Audi and others. 


| PRICED TO BE THE WORLD'S BEST MAT VALUE: 
= Typical car mats can cost а small fortune at a car dealer, but 
2 WeatherTech® mats are anything but typical! 


FRONT AND REAR 
set: 
$79.95 

Free shipping" 


FRONT SET: per set 
344.95 


plus $7 shipping* 
29 grooves trap n m snow, mud or sd 


Anti-skid ridges prevent slipping 


WeatherTech® liners take a back seat 
to no one when it comes to cargo area 
protection. Our tough, durable liners 
are molded to your specific 
vehicle . . . exactly! The WeatherTech® 
liner is engineered to grip your cargo 
and minimize load shift plus a 3 inch 
high lip to contain spills. So now for the 
first time, WeatherTech® protection can 
be yours from front to rear! 


| CARGO LINERS 
FROM 


ANY COMBINATION, 


369.95 AND WE SHIP FREE! 


plus $8 shipping* 


TO REAR.... 


ORDER TODAY: 
1 (800) 441-6287 


Canadian Customers Call: | 


1 (888) 227- 6287 


Call 8 AM -10PM (Central Time) 7 days 
Major credit cards accepted. 
We usually ship within 48 hours. Simply tell us попы таке, 
. year and model, and we'll send you the WeatherTech" mat 
or liner engineered to fit. Express shipping available. : 


Nul, Dimifad : 


2435 WISCONSIN STREET 
DOWNERS GROVE, IL 60515. 
708-769-1500 fax 708-769-0300 


—-———— EE чи -—— —— ац} 


You can't buy the Consumer Information Catalog anywhere. But you can send for it, free! 
It's your guide to more than 200 free or low-cost government publications about getting 
federal benefits, finding jobs, staying healthy, buying a home, educating your children, 
saving and investing, and more. 


Send today for your latest free Consumer Information Catalog. 
The Catalog is free. The information is priceless. Send your name and address to: 


" 


Consumer Information Center, Dept. BEST, Pueblo, Colorado 81009 


А public service of this publication and the. Consumer Information Center of the U.S. General Services Administration = 


Revolutionary "2-in-1" 


| Takes the place of both your hand-held T 
trimmer and steel-bladed mower! r 
The DR* TRIMMER/MOWER 
[rolls "light as a feather" on two / 
BIG WHEELS! TRIMS far easier, | 
better, more precisely than hand- (f 
held trimmers. Plus MOWS 7 
everything from whole lawns 
(even wet!) to tough, waist-high 
growth with ease! Rocks, roots, = 
stumps, etc., do it no harm because r 
the "DR*" has no steel blade to J 
bend or dull. Perfect for ALL 
mowing and trimming around | 
smaller properties, vacation — 
homes etc., or for finish-up 4) 
mowing and 
trimming after 
riding mowers 
on larger par- 
cels. A delight 


GSA # GSO7F-5372A 


ı Please mail this coupon today for FREE DETAILS | 
1 about | the Revolutionary DR® TRIMMER/MOWER! 
jincluding prices of Manual- and Electric-Starting | 
! Models, "Off-Season" Savings now i 
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| Day Risk-Free Trial. There is no obligation. - 
I Name ž 
! Address йшй: 
| Сиу - State. 5 ZIP $ 
iTo: COUNTRY HOME PRODUCTS», Dept. 1610 5 
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Find ali the water you need 
м“. witha water well you 


drilled yourself! 


Je Since 1962, thousands of gardeners 
58 апа homeowners have discovered 
the Hydra-Drill™ secret. They 
drilled their own wells! You 

can, too. Call or write us 
today and we'll send you a 
big, free package of 
em a about drilling 
your own well with the 


Hydra-Drill™ We 
you need for 


E requirements, 
including pumps 
and tanks. 


Ask about our “How To...” video! 


Call Today for FREE 
Water Well Drilling 
Information Package 


1-800-333-7762 


(Ask for Operator 786 
F [2 BE B 1 175 i= шшш шын шын oy 
- 7867 Anderson Road 
[| Opelika, AL 36802 


О YES! Send the FREE INFORMATION PACKAGE and - 
i the illustrated guide HOW TO DRILL YOUR OWN WATER WELL. ў 


| { 
| Print Nama 

| 
i City/State/Zip il 


Lu (must have) © 1996 DeepRock 
| — 8 hà JE NM NM NM BM NM BM NM BM ee 


‘carry everything | 


your home water | 
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Learn 


Д Drought Relief! № ғ: 
| | Money 
Making 4 


Career 
Skills! 


Train at home in your spare time for a promotion, pay raise, 
of to start a new career or business of your own. You can 


even gel your Degree at home! 


Call or sond лр ` ue ij FREE Information! 

| 505 Ext. 8083 
Call anytime—24 hours а ! day, 7 days a week. 

— — ——QOR MAIL COUPON TODAY- 


1-8 11 в] 


153ү 


' PICS international Correspondence Schools 
since 1290| Dept. АРС$66$, 925 Oak Street, Snail PA 18515 


YES! Send free facts on how | can learn the career І' " chosen at 
home in ил spare time. No obligation. Check One Bo 
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SUSINI ESS 0 ORE Е PRÜBRAMS 
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Мы — Management | | 58 Private Investigator 
1075 
Teacher Aide 
Computer Programming _ | 46 Bookkeeping 
Г] 38 Personal Computer Specialist “For personal enrichment 
Name = Age 
Address = At 
City/State a Ap 
Phone ( | 


For advertising rates 
for this section, 
write or call 
Diane Pahl 
Direct Response Manager 
POPULAR SCIENCE 


6049 Dwight 
Dearborn Hts., MI 48127 


| Tel #: (313) 730-9717 
Fax #: (313) 730-1298 


MILL - LATHE 


THEN 
т 


Fa 


SPORTING GOODS 


MOTORIZED SKATEBOARD 
21cc Ihp ENGINE GOES 15 mph | 
INO LICENSE OR AGE REQUIRED IN MOST STATES | 
I LAS KNOBBY WHEELS FOR OEE ROAD, | 
i Folding B Bika 


e Bike Engine 
di & Much Maral 


MX-5 SUPERBIKE ENGINE [М ЖИРЕ 8 
[ALSO GAS / ELECTRIC: EN! 
+ Motorized Folding Bikes 
* Motorized Skataboarcs 
* (sa-Pagds @/ Scooters 
« Bicycle Engines 
For Sales Package send $2.00 EE А 
Сп Gard Prone Orders also accepigd ed Eo -& 
FIVE FLAGS DISTRIBUTING fim. j 
1621 Pina Рот Road HW AN ea 
Pensacola, FL 32528 


SATELLITE PUBLICATIONS 


F IT'S IN ORBIT- IT'S IN SATELLITE TIMES 


AGAZINE. Check Out ST On The Internet at: 
http://www.grove.net 
Dr Cal: USA and Canada: 1-800-438-8155. 
Isewhere: 01-704-837-9200, For Your FREE 
96 Page Copy of SATELLITE TIMES MAG- 
AZINE. 


STAMP COLLECTING 


DISCOUNT, STAMPS, PACKETS, FREE LIST 
A, BOX 197-B, HANFORD, CA 93232 


SWIMMING POOLS 


SWIMMING POOL KITS. 

ROUND. FACTORY DIRECT. ALSO, DIS- 
OUNT PRICES ON POOL EQUIPMENT. 
501)239-8295. | 


от [E] 96 


- DHILL 


The Original Home Machine Shop 
Designed in USA by Shoptask 


SINCE 1981 


IN-GROUND, ON- | 


3 Versions to Choose 
CNC Capability 
3 Axis Power || 
Feed Available 
12 Month 
Warranty 
100% Parts 
Supply 
All Tooling 
Available 


17" Swing 
11 x 18 Mili Table 


Bini 


TOOLS & MACHINERY 


4" Metal Cutting Lathe $132.40. Taig, 12419 
Nightingale Lane, Chandler, AZ 85249. 


BOLTS, SCREWS, TOOLS, WHOLESALE, DI- 
RECT. Guaranteed. Catalog $2.00 (refundable). 
Camelot, Dept. 33, Box 65, Bristol, WI 53104. 


СМС 3D milling machines from $3495. СМС 
router. PC-controlled. Prototyping, parts man- 
ufacturing, POWER CNC (310)606-9340. 


LATHES, BOOKS, VIDEOS FOR THE HOBBY 
MACHINIST. INFO PACK $1.00. BCS, BOX 
276-PS, FULTON, МО 65251  — 


LATHES | 


P Starting at $ 410 
4I1* Mills «Metals ‘Books 

2-17 *Precision Instruments 

Free Catalog 


Planning your next — 
Gain the Jet Advantage with Blue Ridge 
Woodworking & Metalworking Machinery | 
& Tools. Call today for Free ci ME 
(Many other brands. & products available. ) 
Call: 304: 562 - 3538 
Р.О. Вох 536-Р5 

| Hurricane TY 25526 


| WATCHES/TIMEPIECES 


| WATCHES, Large selection of Sport, Dive, Tide 


and Flag. Call 1-800-531-6953. Request catalog 
PSX. 


` WATER PURIFICATION Ё 


Waterwise Purifiers... homemade distilled. 


4800) 874-9028. Вох 45981, Center Hill, FL 


33514-0459 


Many si sizes and floor ny 
available. Complete information 
package including our color 
catalog, floor plan portfolio, : 
assembly plans and prices-$12. #” 
esp. & Video-$22. 


TIMB 
GEODESICS 


= 


| Since 1969 _ 
NAME 


ADDRESS 


LI 
CITY/STATE/ZIP 


1-800-343-5775 FREE BROCHURE An affordable approach 
DEMAND THE BEST М ‘ise TM 
SHOFTASKF. О. Box 186, Aberdeen, WA 98520 араша тш 


Build your own 
affordable 
DOME HOME 


Enjoy vaulted ceilings, an abundance 
of natural light,unsurpassed energy- 
efficiency, and a variety of floorplans. 
Our domes can be easily and pre- 
cisely assembled by two people 
without previous construction 


experience. Buy a com- 


4f £ plete pre-cut, color coded 
œ” dome, or just our Connector 
~. Package and fully - 


engineered lumber 
cutting plans. 


_ http: \\www.domehome.com 


Send me: O Catalog Раскаде – $12 O Catalog & Video — $22 
For Credit Card Orders Call 1-800-DOME-HOME 


Send To: 2015 Blake Street, Berkeley, СА 94704 1-800-DOME-HOME 


WATER PURIFICATION 


Electronic Water Softener no chemicals or 
plumbing needed, removes limescale from 
pipes, perfect for septics, moneyback guar- 
antee, $399.95 call EcoSoft 1-800-275-7070 


DON'T MISS OUR 
“SHOP AT HOME” 

SECTION IN THE 
SEPTEMBER ISSUE | 


CALL DIANE PAHL 
AT 313-730-9717 


Popular Science reserves.the right to refuse 
any advertising order. Only publication of 
an advertisement shall constitute final 
acceptance of an order. Publication does 
not constitute an agreement for continued 
publication. All orders are subject to the 
applicable rate card, copies of which are 
available upon written request sent to the 
address provided. 


DO YOU HAVE A 
` PRODUCT OR SERVICE TO 
ADVERTISE IN 
POPULAR SCIENCE? 


FOR INFORMATION 
ON HOW TO REACH 
OUR 8.5 MILLION* READERS 
EACH MONTH, CALL, FAX, 
OR WRITE US TODAY. 


TELEPHONE 
(800) 445-2714 


OR CALL 
LIZ IRVING 
(212) 779-5132 


BRIAN LEVINE 
(212) 779-5163 
FAX (212) 779-5568 
POPULAR SCIENCE DIRECT 
2 PARK AVENUE 


NEW YORK, NY 10016 
*1995 SMRB 


H)UPULAR WCIENCE DIRECT 


To advertise in Popular Science Direct call Liz Irving or Brian Levine at 1-800-445-2714 today. 


WE IA ALL MAKES AND MODELS 
"SCIENTIFIC ATLANTA” JER ROLD® ZENITH® 
"PIONEER? ®ЗТАВСАТЕ® *INTELESTAR? 
Picture Improving Energizer Cables | 
» Video Stabilizers e Universal Remotes 

» Bullet Protectors & Immunizers 


® DEALER INQUIRIES WELCOME 
| èe FULL WARRANTY GUARANTEED!! 


E Order Toll Free: SS ZE] — 


1-800-835- 2330 


Order by C.O.D., ee Via-Phone or VISA / МС 


Please have the make and model # of the equipment used in | your e area 


& ida abo A mas — di equ Ler ps ior Айны едг a ЖЕГЕ} in O way re cy Изя b 
paira М Ме sinn "Electronics is iri no way ahn éd X at ‘mse above т me ioe ситроен (б^ corporations 


a> NU- TEK 


| [I ELECTRONICS 


Leading the way to excellence 


Cable TV Converters ames 
and ; 
DESCRAMBLERS Mn 


.. Take advantage of 
3 our 
| SUMMER SPECIAL! 


STARGATE SST 
e Upgradeable card slot 
e Volume control 

e Parental control 

e Sleep timer 

* Audio/Video ports 


Open 24 hours 


==: 1-800-228-7404 


Wu CONVERTER = ied kaDLARU CARD 


Only $2792 95 


Offe on Aug. 3M. 1956 


| Call for your FREE catalog or we are on the | 
| e [@ Internet at http://www Tes uen com/nutek 
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SHOW TIAE елес: 
The Best in Cable ees 
CONVERTERS & m. \ fie 
ИНЫХ 


i Shop tt the rest, then call us to 


We work hard lo to be the | | 
compare. We guarantee you, no other edicta firm can beat our prices! 


COD * Master Card * Visa e Amex * Discover _ 
Show lime cable 95727 F.jStreer 1 Omaha, МЕ 68117 


Your Low Price Leader! 


800-643-4258 


Ww? Easy Roll- -Up Door 3999 9 Buy Facronv Direct Û 
Kit Locks Door In Any Position, Fits All Shelters i Save 507% ! "m 


Protect Cars, Trucks, Boats, RV's, Motorcycles, Pools, Hot Tubs, A >м | 
Docks. Workshops, Paintboolhs, Sandblasting, Camp or Temp. Shelter, Gov' din. starting At 
Contracts, Greenhouses & More. Withstands Rain, High Winds, Sun, Sap & Snow! | 


HEAVY DUTY Galvanized, Steel Frame. Durable Cover with Zipper Door. Many SIZES 
from 5' to 60' w, up to 30'h, Any Length. Assembles & Anchors Easily. No property Р 
taxes or permits Mus Eom last lor up to 20 years. SHIPPED TO YOUR DOOR! ‘ 4 | 


Converters & Descramblers 


Caii 1-800-715-6789 


a Zenith* 
s Scientific 
Atlanta" 


"Panasonic? 
и Jerrold’ 
s Pioneer? 


30 Day Money 


WW enterprises 
Back Guarantee | 


Us Full of Stars 


"FREE Catalog 


ALL MAJOR CREDIT CARDS ACCEPTED * 13492 Research Blvd = Suite 120-113 = Austin. TX 78750 


NEW I! | ‚ йш. “The Originals” 


.NovavisioN & MILLENNUIM ® J ТУТ & TNT 
Revolutionary new universal one-piece eh ALL JERROLD 
converters and descramblers. Fully ^ . EXCEPT BASEBAND 


activates all Jerrold, Scientific Atlanta, — TT T 
and Pioneer systems except baseband. SCIENTIFIC ATLANTA? M80 
ACTIVATES ALL SCIENTIFIC ATLANTA 


Options include: у ЕХСЕРТ ВАЗЕВАМО 
* Picture in Picture * On-screen display uei $ 
‚* Simultaneous. • Ѕіегео ВР 
watch/record * Last channel PIONEER" PIO-IIIO 
- Channel ID еа WORKS ALL PIONEER SYSTEMS 
* Volume/Mute = * Favorite channel Pat do d 
* Parental control * Ch 3/4 switch "ER. veta ет day 
АП Other Models Available " е n" 
30 Day Free Trial MicroCom Inc. 


1 Year Warranty 
Best Dealer Prices Available Anywhere!  . 800-665-2002 


Jerrold, Scientific Atlanta, Pioneer are registered trademarks MasterCard » VISA • AMX ы сор 


und all references are lor identification purposes only. 


В | pap "aM "ALL E 4 
[ mei " ; m 1 E and Ev. - ada 


Е. | | - 
p | Г md LJ 
-i A = | | : ч | 


Рог the amount of money you spend each year оп 
саша rental, you could own your equipment. 
You Now HAVE A CHOICE... 
save money by purchasing your cable 
equipment. Access all premium and basic 
_ channels. We offer the lowest prices on all 
major brand names including Zenith, 
Jerrold, Scientific Atlanta, Tocom, and 
Pioneer. FREE 30 day trial period 
and 1 year warranty. 50, if you are tired of the rising cost 
of cable TV... 


| Call for your 
Th free catalog today 


йыйын VISA - AMX COD ` Add-on Cable Company 


SKELETON KEY 


Your 
| | | No Converter Necessary 
| You'Ger y Smed Tension: Keys. Вестей Instructions: Mare: ra 

| Note: tris device is to be used for demonstration purposes only! 
| Satisfaction Guaranteed or Full Refund: 2. weeks delivery 


| Send NOW only $6.95 + 52 SAH to: Sale Marketing Co., 
L..90 W. Montgomery Av No.365R, Rockville Md 20850 


Works With All Systems 


DURAND 
INTERNATIONAL. 


к” 


Descramblers 
Converters * Filters * Accessories 
30 Free Trial = MO RISKI ! 
piraten caos пасе! ор. 
Affordable extended утау 
1 Yeor Woronty on ail products 
| C IH the: А professionals / 
Credit Cards Welcome! 
1-800-379-3976 


WES SITE ADDRESS: HTTP: / /DRION-ELECTRONICS.COM 


| Prices starting 
"2s * aslowas $99! 


LONG-RANGE-R 2 


FOR ALL PURPOSES: 


Camera Mount, 
. Weapon Mount & Hand-Held! 


AD _ А | 
DIGGER = TA Роне Catalon 
| PNE | 1-405-323-3555 
e Ma fu chining > Car tiwable e — Box 8, Dept, PS, Clinton, OK eS 
Under $1.200 to build | Fax: 405-323-6201 


* In use over B years 


CYCLOP 15270 


On Sale With This Ad 


Cable TV Descrambler | 
NEW PRODUCT 


1-800-664-6999 иси 


IN 


PTT HAM 


(OY 


| 


BIG 125 Channel Capacity! 


UFIR JIT 
3000 


One-year Warranty, includes: parts, 
. labor, and FREE decoder upgrade 


FREE DECODER UPGRADES the First Year! 
Dan't get left behind with inferior 
equipment that can't grow with you. 


a Include: Mew 
• 125 Channel * 


Favorite Channel 


Member of National Consumer Cable Association 


9125 PS F Street * Omahe 4 NE ын 17 


САВГЕ Т.\. 
CONVERTERS & 


JC ED Eu 


14937 Industrial Rd. 
Omaha МЕ 68144 


13 Month Warranty. 
em x Friendy, Courteous Service. 


Buy 2 save 10% on second unit. 


FOR А FREE CATALOG OH TO PLACE FOUR ORDER CALL: 


| FERRE Goris Cer War ccames Complete 

| 110 MPH Top Speed + Go Anyone! 

Into Package Catalog | 
Action Video Н "cu 
info Pack & Video Combo ......... 840] Revolution 
PAL (European Format) Video ...g45 
Info Pack & PAL Мый Combo , $55 | 


Far Customer Service 
or Questions Call 
(816) 637-2600 


Credit Card Orders Only: 
1-800-637-6867 


SAWMILL $379! 
FREE INF 


Silvacraft Inc. 
90 Curtwrigbt Di 
Unit 3 
E Amberst, NY 1422 
5) 1-800-661-774 
| Ext. 101 


Save $100's 

"АІ makes and models 
Years of customers 
complete satisfaction 


«Quality Equipment 
*Shipped within 24 hrs 
"Free catalog 


ell ШАС БМ 


“ДУ — ANY SIZE 
STEEL = ALUMINUM = WOOD 
BRASS = STAINLESS 


unt 


$425 8 & à Up 
Free Brochures 
TOLL FREE 
(1-800-231-0793) 


STOP JAMMING ME! 


H vou rent video tapes, they're 
jamming you too, 


When playing back rented movies vou will notice 


annoying flashes, streaks, jitters 


copy protection jamming embedded in the video 


| The VC] will spot and comp esty eliminate 


all current copy protection giving vou a crystal 
| clear picture. CABLE DE ALERS WANTED: 


| Guaranteed eliminates all copy protection 
*Works on all Tv's, VCR's, Beta, cable, 


ace — Mats 
" ee Add $10.00 S/H 


Visa/MUUUM) 


(DBAS 


Order toll free 


E -800-215-9412 
512-257-2532 
IMAGE. ELECTRONICS INC., 
100 Fast W hitestone i296, | edar Pork, TX 73813 


EQUIPMENT ` 


SAVE n ДР 
The 
Nationwide t 


Can play 23 


Your WCA Tape? 
M сем зз Do 


ML 
Eliminates Copy 
Protection on amy lape 
sCagy any retail bought tape 
Power Cord and RC Plugs included 


CALL NOW! RE30 bay Trial 


warranty | 
— 


2 SEAT BIKE , 


Drives Like a Car! 
Easy to Pedai 
Multi Speed / » Ш 
Street Legal \ pe it 
| Cargo Carrier — 7 

1. 2 & 4 Seater 


| - Free Literature 
RHOADES CAR (615) 822-2737 Ext. 5796 


This is caused hv | 


L&L ELECTRONICS INC. 
1430 Miner St. Suite 522 Des Plaines, IL 60016 
1-800-542-9425 


Purchaser mus! agree to comply with ahh State and Federal 
laws regarding private ownership o! cable TY equipment. 


МАТЕН on BEAT 
f | АМУ ADVERTISED : 
' OR WHOLESALE PRICE! 
S VE SSS - DON'T. RENT 


CALL FOR FREE CATALOG! 
Pioneer 
Century 

Panasonic 


| Zenith 

Tocom 

Jerrold 

Oak Sigma, Scientific Atlanta 
and more! 


Gall АА Evectrontes Today! 


800-258-9512 


CREDIT CARDS ACCEPTED 


= Best Prices 
E & Service 


VISA - M/C 
DISCOVER COD 


30 Day 
DEALERS WANTED Money Back 


EARN EXTRA $$$ 


- 1-800-535-1843 ам. 


L Financi 
Financing 


è Low ES ' 


>= Жыз М 
> с Eus. 
ea aod. 
^u тше, e 


Monthly bo i 
Payments! " m 89 


NE m £15 ) 
Save on w Em i^ a 
Select Models РРА ИУ 
25x36 +30x48 ^ 77. ш - 

SAVE UP TO 50% 
Buy foctory direct! « Build it yourself! 
American Owned * American Buill 
(АЦ ПМ 


1-800-888-4606 


40х62 + 50«120 


STEEUIMUSTER | 


"OVERNIGHT". 100% Legal 


FBI, ОМУ (DUI) 5,5 2 5 fee 
Files too... Bevery m c 
| , Bankruptcy not necessary. Computer not needed. 


Earn $5,000 to $15,000 per home. .. 
Quality 

* Contemporary/Traditional Homes 

* Keep Present Employment 


All you need to get started is а $5000 | 


house deposit for your own business 
or private use. 


For a FREE full color brochure: 
call Mr. Scott 


| at 1-800-579-1079 (24 hrs.) 
| Fax: (770) 720-7605, or write: 


Eagle's Nest Homes, Inc. 
205 Eagle's Mest Dr. 
Canton, GA 30114-7972 


COPY RENTAL TAPES WITH OUR 


7 VIDED STABILIZERS 


SAVE $100'S - EVEN $1000" $ 
on premium CABLE TV EQUIPMENT. 


РНЕЕ DETAILS 5 


Beverly Hills, CA 90209 


EASY AS 1-2-3! TONS OF EXTRAS! 


[BUILD A COMPUTER CONTROLLED -CNC- 


Factory Clearance Sale 
SHOPS * GARAGES Made in 


STORAGE & MORE U.S.A. 
WE'LL BEAT ANY PRICE!! 


mn " Steel 7 
Buildings 


__ VARIOUS SIZES AVAILABLE — 
ШИ > BUILD IT YOURSELF! [тт 


Call Now 1-800-585-4058. 
American Steel Span 


CELLYNX- CELLULAR PROGRAMERS FOR 
MOTOROLA, ERICSSON- GE, & NEC. BEST 
SERVICE, LOWEST PRICES. ALL ORDERS 
SHIPPED OVERNIGHT. CALL NOW 
(209)447-9111. FOR EDUCATIONAL PUR- 
POSES ONLY. 


АБАН SYSTEMS 


WIRELESS DRIVEWAY ALARM 
А bell rings in your 
house anytime some- 
one walks or drives 


into your place. 
i - Free Literature - 
DAKOTA ALERT, INC. 
Box 130, ELK POINT, og 57025 
605-356-277 


DRIVE ATV 76. 


AMPHIBIOUS 
2 and 4 = 
passenger models 


No Money Down. As Low As $120 то. 


[21-years-oid an Id ov ar, Please 


| Recrealives industries Inc 
60 Depot Street, Buffalo, New York 14206] 


Call Toll-Free 1 -800- 255-2511 | 


(From anywhere in the U.S. or Canada) 


ALTERNATE ENERGY 
SAVERS 


FREE ENERGY! Fuel-Less Motors and Gener- 
ators! H&A, R2EPS Bowling Green, МО 
63334-9350. 


INCREDIBLE INFORMATION Electric utilities 
want hushed. U.S. $12.95 money order- ELEC- 
TROTECH, P.O. Box 46897, Kansas City, MO 
64188-6897. See our website: 

http://www. usads.convelectrotech/index.htrr 


NEW! BUILD AMAZING LIQUID PISTON EN- 
GINE from pipe fittings. Free information. ABCO, 
Box 306-57, Seminary, MS 39479 


NEW FREE ENERGY! Fuel-Less 350hp Er, 
gines. Creative Sciences Box 8001 New Albany, 
IN 47150 


WINDMILL AERATOR stops algae. Pumps 
water. Pond care info- $10. Box 134, Malibu, CA 
90265. 


WORLDS SMALLEST DIESEL GENERATOR. 
Plans or kit. info Pak $5.00. DAVIS DIESEL 
DEVELOPMENT, РО. Box 141, Milford, CT 
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APPAREL E 


ISPENDER WEARERS: SICK AND TIRED 

SUSPENDERS THAT SLIP OFF YOUR 
INTS? Hold-up Suspender Co. introduces 
spenders with the patented "no-slip sus- 
nder clip." Guaranteed to never ever slip. For 
pchure or to order call (800)700-4515. 


ASTRONAUTICS 
ANTIGRAVITY METHODS! "FREE EN- | | | 
IGY" GENERATORS! 200 UNCONVEN-| . 


ONAL TECHNOLOGIES! AMAZING AR- 
HIVES CATALOG! Send $2: Rexco, Box 
250, Jean, NV 89019. . 


BUILD YOUR OWN 
ROCKET MOTORS! 


€ UP TO 80 POUNDS THRUST! 

e USING SIMPLE MATERIALS! 

e FOR JUST PENNIES APIECE! 
Homemade rockets po together i quickly Lsk 
homemade fertilizer charcoal fuel. Mo үе 
Пу thousands of leet? Speeds to MACH | 
Write Tor our catalogue, and we'll send you a 
working «ample of a ho ипе electri rocket f 
igniter ASD Leach vou how ro make rour own 
homemade rochei molar aunes. all sary 
materials you'll find around your house. 

SEND $2 00 TO 
| Dept. PS7, THE TELEFLITE 
CORPORATION, 11620 Kitching, 


Moreno Valley, CA 92387 


UDIO/VIDEO EQUIPMENT 


EAR CD2000. Buy one get one 
EE! The Ultimate Audio System Setup, 
lintenance, Calibration and Diagnostic Com- 
p! Disc. $17.95. R. Royer, P.O. Box 1689, 
entwood, TN 37024. 


IEAKER DESIGN BOOKS. Secrets To Great 
und, Easy! FREE Info. Electrolite Press, Box 
B, Rocklin, CA 95677. | | 


SPEAKER EDGES 
ROTTED 


25 BEST WARRANTY « GUARANTEE ! | 
+ DIY Surround Kits Save Big $5 


A ‘ful Sandes, Factory utn | 


| CALL TOLL FREE 1-800-767-4041 
SIMPLY SPEAKERS * VISA/MC/DISC/AMEX | 


REPAIR FOAM ROT 
YOURSELF! 

Save $$$ wipriginal kit! É 
Kits to fit any speaker - Advent, = 
Я, JBL, Bose, infin., EV, etc, =. 

Surrounds, adhesive, & instr. — Ж 
MC VISA/Discover-No CODs © j 
all last for Best Price i 
Phone 24 hrs. 704-697-9001 STI 
» Toll Free 800-747-3692 EPP | 
Box 1088 * Flat Rock, NC 28731 Per ү 


- AUTO SUPPLIES & EQUIPMENT 


MOVE TRUCK. CAP, FREE STANDING 
MST KIT.:ACCI, PO BOX 818, BETHEL, CT 
BOT. 


ENT SAM (Patented Turn Signal Reminder). 
» Postpaid, Visa/MC. Literature available. 
000-398-5605. 


AUTOMOBILES - 


E AUTO leasing. Simple guide. $15. 95. 
OWLEDGE PAYS, 4103 Corbinhall, Fred- 
кзбига, VA 22408. 


RS FOR $100! Trucks, boats, 4-wheelers, 
torhomes, furniture, electronics, computers 
‚ by FBI, 
/.Call 1-800-513-4343 Ext.5-20025 


RVAIR PARTS- 10,000 parts, 550 page 
alog- Rushed $5.00: Clarks CORVAIR 
s. Box PS, Shelburne, MA 01370, 
B-625-9776 


UG SEIZED Mercedes, Fords, Porsches, 
в, Trucks, houses: Seizures, Box 51488-ҮА, | 
tario, CA 91761. 


т 9e 


IRS, DEA. Available your area | 


AUTOMOBILES | 


SEIZED CARS FROM $125! Trucks, boats, 
4-wheelers, motorhomes, electronics, furniture 
by DEA, FBI, IRS. Available your area now! 
1-800-558-8672 Ext.A-5200. 


VAPOR CARBURETOR TRIPLES MPG. Free 
information. H&A, R2PS Bowling Green, MO 
63334- 9350. 


AVIATION 


AIRBOATS - Hovercraft -Wind Machines. Plans, 
Propellers, Supplies. Catalog $5.00. Arrowprop, 
Meeker, Oklahoma 74855. . 


Jain tha Роби 


Get a full year т Roto att eee 


p ne or fax: (219) 353-7227 VISA/MasterCard_ 


BOOMERANGS! HI -TECH DESIGNS. Amaz- 
ing Science Project Fun...Returns! FREE Cata- 
log. BoomerangMan, 1806-2 N. 3rd, Monroe, LA 
71201-4222. 


ABE 


BUILD THIS , 

AMAZING JET ENGINE IN 

YOUR OWN HOME SHOP! 

Jet power for = 1=РЕРЗОМ P How | 

COPTERS * AIRPLANES * oeren gon Us Jet Helicopter! : 
L| 


* GO-KARTS * BIKES * ROCKETRY | 


= 
= — um шш - шй шш иш e M шш ш 


Complete Pulsejet Plans у FREE i 
ONLY $20.75 i | YOUR 1 
i ИИ 

П 


pilus $3 pih — $6 foreign 


| Order from: Windspire ГЕ 
РО Вох 145 • DeptS _ 
Long Green, MD 21092 e| i | (410)836- :6824 л 


rar credit сага AUR 


This tiny marvel files С 
Hke the big ones, yet iz С 
ithe rmallest & simplest Ё 
| pistan-englne helicopter 
ever developed! o 
a Cored One person 
„Сап be stared anywhere — 
, Ча license needed re n 
‚ Powered by Go-Kart engines = 
16-1 Construction Plana: — 
Only $24.*5 VORTEC inc. 
(Add E Foreign add 34) PO Box 511-À 
Vous gagna засе à Herne Faliston, MD 21047 
Errata Hoon лмо a FULL 
равиш г Mryucoereg баты! «С 24-hr. Orderline: ani 


Слам» Guy: $10 


GO-KART/ BAJA HOVERCRAFT/ SNOWMOBILE/ LA 
SAILBOAT, GREENHOUSE/ a POOL! А MORE / 
PVC PIPES ARE EASY ТО 


Low Bu 
Vest ULTRALITE Anti-Stal & Spin Design 
[POMERS the freedom of орел sky Easily built in one Week N 
: | No License needed 
Build this simple plane 
using urethane foam 
and wood Propulsion 
options range from 
Pe go-cart engine to 
| Rotex power 
ке ee ун НИИ 


4 {Compete & Fully illustrated | ^ 


Петр рете ghd w xd 


BJ ooo ox ыы ыз ыш 


Helicopter <> | 5 

Super-Low-Cost, 

Simple Construction a 
Compact, Light-weight and Hugged 
|# Take off, land everywhere 
e Na license needed 


e Powered by motorcycle 
er Hla engine 


Tel: 212-803-5481 | 


Only $ 16.95 +53 post 
includes a home-built helicopter | 


hand book and catalog Orlando, FL 32803 


| A equipment is a phone call away. Also TEE 


AVIATION : 


FREE DISK with book of 30 planned flights for 
MICROSOFT FLIGHT SIMULATOR. Desktop 
Wings, Dept. PS-1, 161 N. Main, Dublin, PA 
18917, 800-848-6198, ($19.95 $4.95 S&H) 
VISA! MC/ AMEX 


| SUBMARINE 


| Experience the thrill of 
under-water flying !! 
| Kis avaliable from 1500. 


Super. Simple Construction? | 
ry type, iir supplied by a scuba ten 
ea by a 12 vol aleciric verae 


J Homebuilt 


i Submarine 
LI 

» Guldabook 
à FREE WITH YOUR ORDER 


Complete detailed prints — X. 
Both 2- & 4-man designs 


PLANS $ 15: + $3 postage ЖЕЙ — 


| BUILD and FLY this - 

T. ешеш safe, simple, fun 

© aircraft in a week. Takes off from 
ES ound unassisted in a few 
* steps. lo licensing required. Fits 
jn in car trunk or take it on an 
inline, Complete detailed 
nformative book with sources 
гог aircraft, kits, parts ... even 
B plans to build your own. Now 
"only $19.95 а: EASYUP 
1089 Medford center #24450 


http://www.wave.net/easyup/ 


| HOVERCRAFT 


FAST, SIMPLE, QUIET HOVERCRAFTS. 18 
Designs. Catalog $2.00. Box 281 Cordova, IL 
61242 


BATTERIES/GENERATORS 


A The uaranteed best batteries for 
сей г, video, computer, and other 


7 chargers, car cords, and other acces- 


#1 Battery Specialists 
1-800-275-2879 ext. PS 


BEER/WINEMAKING 


Ahh, Homebrew! The Homebrew Experience 
has color catalog. 1-888-BREWGUYS. 
Web: http://www.brewguys.com/welcome.htm 


‚ Email: brewguys @ brewguys.com 


BEGINNERS SPECIAL, Free Catalog and 
Great Prices. Call U-BREW 1-800-845-4441, 
North Myrtle Beach, SC 29582. 


Homebrewers. FREE CATALOG. Great Begin- 
ner kits. Brewery, 1304 Quincy, Minneapolis, 
MN 55413. 800-234-0685. 


WINEMAKERS - BEERMAKERS. Free Illus- 
trated Catalog. Since 1967. 1-800-841-7404. 
KRAUS, Box 7850-N, 
64054. 


Independence, MO 


BETTER HEALTH 


SAVE YOUR HORMONES. Simple secret to 
accumulate male hormones. Be incredibly 
young, virile, potent. Be superman.. Free in- 
formation. 619-468-0019. 


بجح بے 


Home Appliance 
Purifies Your Tap Water | 


EU | 1 | Drinking Water 


| R | Free Catalog 1 200. 874-9028 
308 Waterwise" Inc 
4 PO Box 45984 Center Hill FL 33514-0459 


BOATS & EQUIPMENT 


KITS- PLANS- MATERIALS 
THE WOODEN BOAT SHOP 
FREE CATALOG 1-800-933-3600 


BOATS & EQUIPMENT 


BOAT KITS = PLANS - PATTERNS -- EPOXY 
- FIBERGLASS -- SUPPLIES - 250 DESIGNS 
— 670° - Powerboats -- Sailboats -- Hydro- 
planes -- Tunnelhulls -- Canoes -- Kayaks -- 


| Dinghies - CATALOG - $2.00. BOOK "Ama- 


teur Boatbuilding” -- $6.00. CLARKCRAFT, 
16-7 Aqualane, Tonawanda, NY 14150. - 


BOAT PLANS - PATTERNS - KITS - 176-page 
CATALOG-$5.00 GLEN-L. Box 1804/PS6, 
9152  Rosecrans Ave.  Bellflower, СА 
90707-1804. 310/630-6258. 


BOOKS/PUBLICATIONS 


AUTHORS WANTED 


Leading subsidy book publisher seeks: 
manuscripts of all types: fiction, non-fiction, 
poetry, scholarly and religious works, etc. 

| Send for booklet P-40. New authors 
| welcomed. 


Vantage Press 
516 W 34 St, New York, NY 10001 


| BUSINESS OPPORTUNITIES 


SECRET OF MILLIONAIRES OF HOME BUSI- 
NESS. FREE REPORT: KOO, BOX 58, NOR- 
RISTOWN, РА 19404ES . 


.$1,000's WEEKLY MAILING LETTERS. FREE 


STAMPS/ ENVELOPES. RUSH STAMPED AD- 
DRESSED ENVELOPE. COLOSSAL Box 
040215-PS, BROOKLYN, NY 11204. 


$2,000 DAILY From your Telephone Answering 
Machine! l've made over $1,000,000 using mine! 
(303) 637-1492. Recorded Details. 


$2,000 WEEKLY WITH YOUR CAMERA. 
FREE DETAILS. PhotoOP, BOX 4916-Р5, 
GLEN ALLEN, VA 23058. 


$2000 weekly!... Assemble products at home. 
Free infopak!... Universal-PS, 1454 Rockaway 


| Parkway, #249, Brooklyn, МУ 11236 


$2,136,000 IN 6 MONTHS working only 20 
minutes daily! Toll-Free recorded details: 
1-800-657-3378 or (303)654-7115. 


° | $40,000 ON 1/3 ACRE! New hydroponics - 


inéxpensive, pleasant, practical! Free informa- 
tion. Planters, Box 681804, Franklin, TN 
37068-1804. 

ARE YOU PERSUASIVE? Communications 
Commissions Await You! Worldwide Market! No 
Fees! 1-800-942-4229. 


Become Private Investigator! Free Report. Er- 
mine Publishing, P.O. Box 206, Tyler, TX 75710. 


BEST WHOLESALE SOURCES for new mail 
order Retail Business! LMO, Box 184 Gardner, 
KS 66030, 


BIG PROFITS, LOW INVESTMENT, Life exper- 
ience is your inventory. Send SASE, three 
dollars. PO 5406, N. Muskegon, MI 49445. 


DRUG RAID SEIZURES: Dirt Cheap! Cars, 
Houses, boats, computers, Seizures, Box 
51488-YD, Ontario, CA 91761 


FAMOUS MAILORDER MILLIONAIRE reveals 
money-making secrets! Free exciting cassette. 
Melvyn Powers, 12015 Sherman Rd., North 
Hollywood, CA 91605. 

http://www.mpowers.com 


Financial Corporation- Nationwide Branch Op- · 
portunity. Experience Unnecessary. Mortgage 


Brokerage. Property Acquisitions. 
1-800-989-0151 
` FINANCIAL INDEPENDENCE, HOME- 


BUSINESS, EASY: Whitman Products, Box 
211, Sharpes, FL 32959-0211. 


FREE! 1001 Fast, Easy ways to make money. 
Send name/address. Money making, Dept. PS, 
Box Z, Studio City, CA 91614. 


FREE NETWORK MARKETING catalog and 


magazine, plus, publishers #1 г Opportunity 
800-786-5493.PS 


99 


BUSINESS OPPORTUNITIES 


GET PAID $268.20/ Roll Taking Easy Snap- 
shots! Film Supplied. Phototek, Box 3706-PS, 
Idyllwild, CA 92549. 909-659-9757 
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EARN 560,000 YEARLY 


Repairing (not replacing) stone dam- |: 
aged windshields and plate glass. | 
| Learn how a 3 minute repair can earn | 
| you $1200/week! 
CALL NOW! : 


1-800-695-6224 
FREE REPORT! 


| NVS/OPTIKLEER, LYNN, MASS. 01904 


[агты ттлт =l 
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GET RICH IN MAILORDER. Profits in 30 у Hays. 
Free color catalogs. 1005 of products. 


Everything guaranteed. MOA, Dept. 512, Mon- | 


tvale, NJ 07645 


HYDRAULIC JACK REPAIR MANUAL AND 
CATALOG $10.00. HYDRAULIC PARTS SUP- 
PLY, BOX 4157, BROWNSVILLE, TX 
78523-4157. 


REPAIR CRACKED WINDSHIELDS 


Earn $90,000 Yearly Repairing 
-not replacing- 


Large Cracks in Windshields 
CALL 1-800-826-8523 


or write The Glass Mechanix Inc. 
4555 NW 103rd Ave. * Ft. Lauderdale, FL 33351 


JOIN HOME-WORKER'S ASSOCIATION udi. 


Get "Guaranteed Legitimate" home-employment 
offers! (Many Choices!) Write: Asseciation- 


Р5796, Alexandria Bay, New York 13607-0250 , 


LEARN HOW TO START YOUR OWN BUSI- 
NESS. Step- By -Step workbook. $29.95. Send 
Check or Money Order to GWS Marketing, Р.О. 
Box 5755, Bend, OR 97708 ог call 


1-800-809-6134 with Credit Card Information. 


MAKE $15,000 monthly! The Perfect Business. 
No investment. Easy. Free Booklet. MPC, Box 
57, Lenore, ID 83541. 


MAKE $25.00 / POUND From Free Aluminum 
Scrap? YES! Free Report! Ameriscrap- PS796, 
Alexandria Bay, New York 13607-0127 


MONEY MAKING MACHINE. Curbmate ma- 


chine installs beautiful concrete lawn edging. 
Amazing profits. 801-262-7509. 


T-SHIRT PRINTING MACHINE 


We manufacture professional 
single and multi-color screen 
printing equipment. 
Inexpensive. Call for 
brochures, prices and 
information pack on the 
versatile AZTEC 1000 T-SHIRT 
SCREEN PRINTER. 


САТСО MFG. CORP. miami. FL 800-869-6338 


NEW! GROW EXPENSIVE PLANTS, 2000% 
PROFIT. Free information. GROWBIZ, Box 
306-S7. Serninary, MS 39479. 


PIANO TUNING PAYS: Learn with approved 


home study course, Diploma granted. American 
Tuning School, 17050 Telfer Dr., Morgan Hill, 
CA 95037. 


RECORD VIDEOTAPES - At Home. $5,000 


Monthly Possible. No pomography. Free De- 
tails. Write: CMS Video Company, 210 Loma 
Square - #163P, Birmingham, AL 35216 


REMARKABLE PROFITS Reconditioning Auto- 
mobile Batteries. What Battery Manufacturers 
Have Kept Secret. FREE BROCHURE. Battery 
Outlet, Box 3300PS, Hickory, М.С. 28603-3300 
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BUSINESS OPPORTUNITIES 


Closeouts. 


| CABLE 


Want to make big money in mail order? | am. 
Send $2.00 for my money making method to 
Mail Order Method, PO Box 2710, Russellville, 
AR 72811. 


Easy to raite ‘Australian чечпеди ber ety Giant C жүйөө 
Earthworms. Raise in your own backyard, cellar or garage. Fast 
growers and big money makers. Lobsters can grow ap to 5 lbs. 
Eartheonm/fertilizer business. kinî venture. Partnerships available — 
high profits. Worms op tà a foot long. Send $35.00 for a start ap kir = 
include 100 рр. catalog. video, cassene A sample. Contract and other 
exciting information. Money back podrantee Hd mot completely satisfied 


HY HUNTER INDUSTRIES 
12001 Hicarexreg ROAD « Graan Hius, CALIF. sta 
818) 363-0 818) 360-8562 F. 


by saving your customers thousands! Identify 
áhd Locate underground pipe problems without 
digging usirig High Tech Video equipment 
FREE BROCHURE 
1-800-781-3164 
_ HYDRO PHYSICS PIPE INSPECTION CORP. 


BUY IT WHOLESALE 


FAMOUS тт ВЕРЫСА WATCHES. Au- 


thentic Re-creations. Excellent Quality. Free 
Wholesale Catalog. 1-800-553-4334. 


FREE 600,000 ITEMS, Wholesale Directory 


SESE) TNT BOR EAE BY НИ GA EE 


WHOLESALE Bargains, Freebies, Giveaways, 


90% Savings. Wholesale, Box 


51488-Y, Ontario, CA 91761. 


CABLE EQUIPMENT 


CABLE BOXES, INC. BEST PRICES IN THE 
NATION!!! GUARANTEED. 30 DAY TRIAL, 1 
YEAR WARRANTY. 12-5 PM CST. 
(314)569-4027. | 


CABLE BULLET “TERMINATOR/.D. BLOC- 
KER." Electronically shields yourself and your 
box. LIFETIME GUARANTEE. $14.95. 
1-800-820-9024. 

жас ош d) CI I SS CIMA c cC C C а 
CABLE CONVERTERS, TEST MODULES. 
Money back guarantee. EXTREMELY COM- 
PETITIVE wholesale pricing. Catalog. Credit 
cards. 888-443-9185. 

CABLE DESCRAMBLERS. BUY DIRECT- 
ROCK BOTTOM PRICES! NO CATALOGS, 
JUST LOW PRICES. CABLE OUTLET 
1-800-203-7077. 


CABLE DESCRAMBLER!! ANYONE CAN 


BUILD in SEVEN STEPS with RADIO SHACK 
parts. Plans $5.00 1-800-818-9103. 


TURN ON CHIPS 
LOWEST PRICES 


1-800-615-9221 
NO FL. SALES 


DESCRAMBLERS. BELOW 
WHOLESALE PRICES. ABSOLUTELY THE 
LOWEST PRICES GUARANTEE! NOBODY 
BEATS US! THE CABLE CONNECTION 
1-800-411-2662. 


CABLE EQUIPMENT 


CABLE CONVERTER | DIAGNOSTIC TEST CHIP 


WE STOCK A COMPLETE LINE OF CHIPS,TOOLS, WIRELESS QUICK INSTALL TEST 
BOARDS AND DIAGNOSTIC CUBES. WHOLESALE PRICING-DEALERS WANTED. 
#1 IN CUSTOMER SERVICE & TECH. SUPPORT, ALL ORDERS SHIP WITHIN 24HRS. 
*PRIORITY NEXT DAY SHIPPING AVAILABLE VIA FEDERAL EXPRESS & UPS. 
*LOWEST PRICE & SUPERIOR PRODUCT GUAR, BUY 5 GET 1 FREE TILL JAN 96. 

FRIENDLY EE SERVICE. a р EST ABLISHED 1977 


` | CABLE DESCRAMBLER KIT. Only $7.50 if you 


mention this magazine with your order... THAT'S 


HALF OFF! 1-800-484- 8098, ext.7247 


CABLE/ SATELLITE DESCRAMBLING. New 


digital satellite fix. Voice/ FAX 716-283-6910. | 


http//www.scramblingnews.com 


CABLE TEST CHIPS BLOWOUT SALE. ALL | 


CHIPS FROM $15.00 TO $25.00. NO MIN. 
REQUIRED. 1-510-278-3615. 


TAKE А ВиЕ Ост OF 


Your CABLE BILL !!! 


CABLE TV CONVERTERS/ DESCRAMBLERS. 
All Major Brands. Wholesale and Retail Pricing. 


BEST PRICES. 30 Day Trial. 1-800-406-0071. 


CABLE TV DESCRAMBLERS. ALL MAKES. 
IMMEDIATE SHIPPING. VISA/ MC/ COD. 
WING WHOLESALE 800-304-4408. 


CABLE TV DESCRAMBLERS COMBO. State 
Of The Art. All makes and includes base band. 
On Sale $235. (702)385-7112. 


CABLE TV DESCRAMBLERS/ CONVERT- 


ERS. Jerrolds, Scientific Atlantas, Pioneers, 
Tocoms, Zeniths. BEST PRICES! Free Catalog! 
ALLSTAR, 1-800-782-7214 


CABLE DESCRAMBLERS & TEST CHIPS. All 
models.. lowest prices. Available overnight. 
Chipsmart, 1-800-208-2638/ 954-236-0677. 
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CLEAR IMAGE VIDEO STi BE State 
Thé Art Digital Filter Removes Video Tape со 
Protection. 1-800-495-6888 


CABLE TV DESCRAMBLERS | 


All major brands * Money-back guarantee 


BELOW WHOLESALE PRICES * 2 YR. WARRANTY ` 
ABSOLUTELY THE LOWEST PRICES! 


WE BEAT ANY PRICE... NOBODY BEATS US! 


RP ELECTRONICS —— 
1-800-304-3604 _ 


раници 
CABLE TV SUPPLIER- We сапу most bran 
& accessories. Immediate shipping & mon 
back guarantee. CALL US. AFTER, OH CA 
US BEFORE- YOU'LL CALL US MORE! J& 
ELECT RONICS, 1-800-851 9085. 


DESCRAMBLERS... CONFUSED? We'll В 
plain All Your Options. All Models Availab 
Quality Service. Open 6 days, Mon-S 
9:00a.m.-8:00p.m. SUNSTATE ЕМСІМЕЕЯІ 
1-800-717-1575 


FEI EAE: 
EnNWERYERS 
BESPRAMERFERS 
FREE INFORMATION | 
AND PRICE QUOTES! 

САЦ. МОМ: = 
1-800-OK-HI-WA 
HI-WAY ELECTRONICS, INC 


| (1-800-654-4929 
CREDIT CARDS/C.O.D. - 


CABLE TV TEST CHIPS for Jerrold, Tocol 
Pioneer, Scientific Atlanta, etc... QUICK 1 
STALLATION! New Multi-Mode -modul 
available. Prices from $5 ead 
1-800-785-9025. 


DESCRAMBLERS 345.00, BULLET BUS 
ERS $9.95. BEST PRICES, FRIENDLIES 
SERVICE. QUANTITY DISCOUNT 
GLAMORE ELECTRONICS, 1-800-665-7168 
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CABLE EQUIPMENT 


CABLE T.V. CONVERTERS, DESCRAM- 
BLERS. Scientific Atlanta, Zenith, Jerrold, Pio- 
‚ neer, Oak. Replacements for most models. 
Quality, Price and Service. Visa M/C. Dealer 
inquiries invited. EAGLE Electronics Inc., 
1-800-259-1187, Number One, 1301 Railhead 
Blvd., Naples, FL 33963. 


CABLE 
EQUIPMENT 


Most makes 


and models 


941-261-2125 


NO FLORIDA SALFS 


DESCRAMBLERS! BUILD YOUR OWN With 
Seven Radio Shack Parts! SEVEN EASY 
STEPS!!! Plans, Send $7.00. PAUL & CO.,8814 
* Briar Ct, Des Plaines, IL 60016. 


FULL-VIEWING” CABLE BOXES @ — 7 
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1-800-447.7634_ 


DESCRAMBLE CABLE USING SIMPLE CIR- | 


р 
i 
s 


CUIT. E-Z TO FOLLOW INSTRUCTIONS | | 


$10.00. COMPLETE KIT WITH FREE BULLET 
"TERMINATOR" $20.00. 1-800-522-8053. 


HAVE A BEEPING OR CHIRPING SOUND 
WITH SCRAMBLED VIDEO ON CHANNELS. 
WE CAN HELP. PROFESSIONAL QUALITY 
POSITIVE NOTCH FILTERS. DISCOUNTS on 
5 or MORE. FAST COURTEOUS SERVICE. 
ALL CREDIT CARDS. WE NOW CARRY 1- 
PIECE CABLE UNITS w/ volume control and 
parental lockout FOR ALL SYSTEMS. CALL 
(800) 820 - 8884. 


We have the best 
in converters & 
descramblers. 

Call: 

_ FOX 
ELECTRONICS 
0 1-800-888-5585 


Link Yoürself To The Future With Our Exper- 


ience! Cable TV Converters And Descramblers. | 


Quality, Service And Satisfaction Guaranteed! 
Visa MC Amex C.O.D. Accepted. Quantity Dis- 
counts. CABLE LINX, inc MPLS, MN 
1-800-501-0095 

REVOLUTIONARY NEW TECHNOLOGY. 
Does all Cable Boxes -For Free Catalog Call 
MEGA: 1-800-676-6342. 


TEST AIDS. RFT-1'S, FTG'S. PIO-SUPER. 
External Only. DEALERS. Phone: 
800-716-3561. Educational Only. 
Cable TV Descrambler 
NEW Product 


No Converter Necessary 


Works With All Systems 
Е 1-800-886-8699 fru 


i 


CABLE EQUIPMENT 


SECRET CABLE DESCRAMBLERS! Build 
your own Descrambier for LESS than $12.00 
in SEVEN EASY STEPS! RADIO SHACK 
Parts List and FREE Descrambling Methods 
that COST NOTHING To Try, Included. Send 
$10.00 to: INFORMATION FACTORY, Р.О. 
Box 669. Seabrook, Texas 77586. For VISA/ 
MC, C.O.D's, 1-713-822-3512 Any Time! 


Universal Descrambler. $129.95 + $5 S/H. 
VISA/ MC/ AMEX. Free Catalog. Electroman, 
Box 24474, New Orleans, LA 70184. 
(504)482-3017. 


‘CABLE TV! 


| CONVERTERS/DESCRAMBLERS | 


1 BUY DIRECT FROM | 
| THE WHOLESALER | 


COMPATIBLE REPLACEMENTS FOR MOST MAJOR SYSTEMS 
* 24 HOUR SHIPMENTS! 
* 30 DAY MONEY BACK GUARANTEE! | 
» QUANTITY DISCOUNTS! * DEALERS WANTED! 


| MASTER CARD * AMEX * VISA * С.0. D. 


| KIMTRONICS, INC. | 
i (МО FLORIDA SALES) i 

Have make and model number ol equipment used in your area ready. 
| All Shipping & Handling Fees at Customer s Expense. 


ү Anyone implying theft of service will be denied assistance. | | | 


` This Is / 
on = ch 
Wizard Components | REPEAT! 


Vy (Call Today 


АП Makes And Models Available 
1-800-540-3868 


THE SUPER CUBE OF CUBES 


THE MOBILIZER™ 
EXTERNAL TEST ACTIVATOR 


Supports All STAR-7 & CF-Series Converters. | 
Locked Box Revitalize Mode 
Restore Command Mode 


"BEST PRICES IN TO 
All Major Crean Cards Accepted! 


Many Electronics inc | 
RFT, FTG, PIO-Supers, 
Filters, FTG KIT's 
800-716-3561 9-7est 


CATALOGS | 


Time dead - Mind Power Devices «Li 

Ке рына жаы Чаты 
nology - Courses - Hundreds of Products !!! 
* Catalogue $4.00 œ 


255 М.Е! Cielo Rd., Suite P565P, Palm 
Springs, СА. 92262, Ж (619) 327-7355 - 


CB RADIO/ 


SCANNERS/RADARS 


POLICE - FIRE SCANNERS, CB'S MARINE 


2-WAY, ANTENNAS, НРА, BOX 6211365 | 


LITTLETON, CO 80162. 


| CLASSIC CARS | 


[BATTERY - 
| MASTER SWITCH 


Disconnects all electrical circuits with a simple turn 
of the knob. Attaches to yes al minutes. Heavy 
duty. Suitable for 12 or 24 volt batteries 


Eliminates battery drain, prevents electrical fires, 
provides emergency cut-off. 
Remove knob to stop theft and 


unauthorized operation. $14 95 a 
Add $1 for side post adapter 


Box 27-PS, Tyrone, РА 16686 
814-684-2603 


Quantity discounts-12 units or mora. 


COMPUTERS/SOFTWARE 


BUY WHOLESALE. SAVE $. Free catalog on | 
disk. Over 40,000 name brand computer hard- | 


ware & software products. 1 “800-635-1545. 


FREE CATALOG. IBM Compatible Shareware. 
CALOKE INDUSTRIES, Box 18477, Raytown, 
MO 64133. 816-478-6185 


Powerlul as C, easy as BASIC. Control your 
computer with CEnvl. 

http-//www.nombas.com 

email john @ nombas.com 

(617)391-6595 


SURF THE INTERNET ON CD-ROM. 

No Modem Required! 100's of Web Pages and 
Netscape Software Included. For More Info or 
Send $19.95 To: SPIN, P.O. Box 254, Trabuco 
Canyon, CA 92678. (714)888-1288. 


CONTACT LENSES 


CONTACT LENSES. Absolute lowest prices on 
your contact lenses. Guaranteed. Call 1-800- 
CONTACTS. _ 


` DO-IT-YOURSELF 


BUGGED? PHONE TAPPED? FREE Catalog | 


| of Counter-Surveillance Equipment tells you 


Fast! (B00) 732-5000 


| INSTALL RADIANT FLOOR HEAT! THE 
| BEST, COMPLETE INSTRUCTIONS $20. S.B. 


BOX 10131, TRUCKEE, CA 96162. 


Miniature FM transmitters. SASE for catalog. 


1764 М. Зусатоге #215, LA, CA 90028 


BATHURST, INC. | | 


DO-IT-YOURSELF | 


ЫЗТЕМ TO your CORDLESS TELEPHOI 
CONVERSATIONS. One out of every thi 
homes has this transmitting capability. Cordle 
phones can transmit up to a 1/4-mile aw. 
Listen to these conversations clearly & private 
We have telephone frequencies, as well as otl 
private frequencies. For list, Send $10.00 ° 
С.В.1., 9648 Olive, Suite 422, St. Louis, ^ 
63132. 


SURVEILLANCE 


| Pinhole Lens Cameras * Hidden Videc 
* Electronic Kits * Shotgun Mics 
* Vehicle Tracking * Voice Changers 
* Bug / Phone Tap Detectors 
*7-12- 16 Hour Telephone Recordin 
| Systems * Locksmithing * And More 


FOR CATALOG SEND $ 5.00 TO: 


SPY OUTLET 


P.O. Box 337, Buffalo. NY 14226 (716) 691-347 


MIRROR RESILVERING- Trade secrets 
vealed, free details, Telos, 136 Stolp, Syracu: 
NY 13207. са 


SHOOT HIDDEN VIDEO! ` Tiny Video Camer: 
$100. Micro TV Transmitters, VCR's, Ма 
Catalog, $5.00. Supercircuits, 1 Supercirce 
Plaza, Leander, TX 78641. 


“SPY, INC 


URVEILLANCE & 
PRIVACY Y ASSURANCE DEVICES 


© / 


м 2~ (йай brey шта (rba Вань en 
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LSPY Inc , PO. Вох 1ЛО7РУ - inet NY 14226 
(716) 874-1707 


SURVEILLANCE-COUNTERSURVEILLANC 
WE HAVE EVERYTHING! Catalog 55. 
FEP. Вох 930024-5. Norcross, GA 30083 


UNUSUAL PUBLICATIONS! Strange st 
Weird plans! FREE catalog 185« amazing pi 
lications! Electromart, Box 4-P, Carthage, 
75633-0004. 


ps Е 


EO 3 ы, tronic 14. 'O ee 
| Duy Cybernetic Earl | 


[Enhances normal hearing 3 to 4 limes! & 1 
[Adjustable volume control, fits easily into | г 
leither ear. Many, many uses 2 A 
|CYBEREAR Ready to Use .... $19.95 c 


Handheld Sonic Blaster Pistol ,\ 
Rids areas of unwanted pests. Great for bams, ) 
latttics, cellars, gardens. Trains and conditions wild '' 
land domestic animals. PPP10 Ready to Use $69.50 


3 Mile Voice & Telephon: 
ed Ty FM Transmitter 


} isento 
sounds from reflected light. CAUTION - Not for Фед 
use, LWB3 Plans .... $10.00 (creditable toward purchase 
LWB30 ТЕШЗ 9198,5 
Ра ===. 5 zm 

"MC Check Cash COD 

Send or Fax Orders To: Dept PS 

LIMITED PO Bos716 Amherst NH OX 

Orders 800-221-1705 панне олифа 


UPHOLSTERY TRAINING VIDEOS. FR 
BROCHURE. VUE, BOX 128Р$, Е! VERAN 
CA 95433 800-635-3493 
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DO-IT-YOURSELF 


DON'T THROW AWAY THAT USED 
COPIER OR PRINTER CARTRIDGE! 
Do it yourself REFILL IT CANON' COPIERS | 


it's easy AVE OVER d 

Cpr: n Ў ЕО Е Ih S19. 95 
жжет ГЕ -—-———À | LASER PRINTERS. 
MORACK "ERO (535 
FONT RATER Order or Information HA aA | 
115 qe (705) 538-0580 XEROX 3004 
Palos Hills, iL G04 65 FE FAX (708) 5950 | 929.95 


MS - 25 T Transmitter Kit 

Micro Meet Tiny - 1/3 the size of a dime! 
essional quality - Crystal clear reception 
n any FM radio up to 1/4 mile. "барк" 

technology for easy assembly! 
Also avallable: Tiny room transmitter 
508 95 highest power available. The most 
sensitive of any offered - MD250 $44.95 
Guaranteed fo be smaller than any 
other transmitters offered anywhere! 


Telephone Transmitter Kit 
hidden in a dual medular adaptor | 


Transmits both sides of conversation to] 

any FM radio up to 1/4 mile. "Ѕларкй" | 

PINE Ре MOM SOCOM а аган 
Goes completely 


йу when phone is used! 
$99.9: 95 s валс (214) 255-7490 
free shipping Check & money orders also accepted | 
seymor-Radix Inc. Вох 166055-P Irving TX 75016 


BUILD YOUR OWN ESP 
POWER TRAINER 
Foretell the Future 


Everyone holds a certain level of ESP 
power. But most people are not aware 
of their's. Now you can train your ESP | 

power and EET Mp Ас уда with! 
е ESP POWERT 1, Soon you 
can result more accurate predictions on 
future events. This hightech, super machine is easy to 
build, and its building materials could be found in 
Radio Shacks. Send $11.95 for plans to: ALEX CHIU, 
[1601 Ocean Ave Suite # 216 „San Francisco CA 94112 


LASERS ——Xk 
SYSTEMS AND 
COMPONENT PARTS 


http-//vrvrer.miHasers.com 
j| FREE CATALOG 


| ERED: ЄН P. O. Box 1724 
INSTRUMENTS Glendale, AZ 85301 


^T в r А | 


I QUALITY, U. L. LISTED WIRELESS SYSTEM 
.. PROTECT YOUR FAMILY AND POSSESSIONS 
FORT KNOX 
SECURITY | (NSTALL IT YOURSELF AND SAVE 
_ SYSTEMS | MONITORING AGREEMENT REQUIRED 


FREE INFORMATION Е TO INSTALL 


EDUCATION & INSTRUCTIONS 


BECOME A PROFESSIONAL LOCKSMITH. 
HOME STUDY. FREE CAREER LITERATURE. 
Р.С.0.1., ATLANTA, GEORGIA. 800-362-7070. 
DEPT. LKH109. 


FREE VIDEO External BA/BS, MS/MBA, PHD/ 
LAW. Accredited, financial aid, (800)471-3776, 
LA SALLE’ UNIVERSITY, Dept. #776, Man- 
deville, LA 70470-4000. 


START YOUR OWN SHOP 
Send for FREE SAMPLE LESSON 


Toll Free Fax 1-800-872-4971 


or write PETER HORSLEY 
115 Riverbirch Cres., S.E. 
Calgary, Ab., Canada T2C3M1. 


PRIVATE INVESTIGATION TRAINING! Big in- 
come! Own Boss! FREE Information. Probe, 
Р.О. Box(PS) 2133, Beverly Hills, СА 
90213-2133 
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EDUCATION & INSTRUCTION 


EARN YOUR UNIVERSITY DEGREE through 
convenient independent study. Accredited 
Bachelor's, Master's, Doctorates. Free bro- 
chure. BEARS’ GUIDE, 6923 Stockton Ave., El 
Cerrito, CA 94530. 800-835-8535. 


i Luckily, vou have an | 

| opportunity that 
Einstein never did. You 

| can get your High School Diploma К: 
home in your spare time from ICS. 
Graduate in as little as six months for 
| each year of high school you need! 


| Сай Î 
You Can Call 24 bours a day, ? daysa "dud 


Call now, ог send this ad, along with vour name and 
address, today for FREE information. 


ics) Newport/Pacific High School Dept. APCOG6S, 


PERL ee ta шыш: 


HIGH SCHOOL at home, diploma awarded. Low 
monthly payments. No classes, information free. 
Accredited. Phone 1-800-228-5600, or write 
American School, Dept. #347, 850 Е. 58th 
Street., Chicago, IL 60637 


PARALEGAL GRADED CURRICULUM. Ар- | 
proved Home Study. Affordable and Compre- 
hensive, 100 years of legal training. Free catalog 
(B00-B26-9228) Blackstone School of Law, P.O. 
Box 701449, Department PS, Dallas, TX 75370. 


ELECTRONIC SUPPLIES 


& EQUIPMENT 


PROTECT YOUR INVESTMENT!!! World's 
smallest GPS tracking unit. Large sugar cube 
size. Works worldwide. $599.95 each. 
1-888-289-0101. VISA/ MASTERCARD. Allow 4 
to 6 weeks for delivery. 


EMBLEMS/ 
PATCHES/DECALS 


CUSTOMIZED PATCHES, PINS, DECALS. 
FREE CATALOG, STADRI, 71R TINKER 
STREET,  WOODSTOCK, NY 12498 
(914)679-6600. 


EMPLOYMENT 


INFORMATION. 


$329.84 Weekly Assembling Our Products At 
Home. Toll Free 1-800-460-WABC, Ext.1292 
(Message). 


STOP! NEED A JOB? ASSEMBLE EASY 
CRAFT PRODUCTS FROM НОМЕ! 
‚1-800-377-6000 ex6055. 


HELP WANTED 
ASSEMBLERS: Easy work, excellent income to 


assemble ^ products at home. Info 
1-800-598-0916 DEPT. HA-95 


EARN MONEY Reading books! $30,000/ yr 
Income potential. Details. 1-800-513-4343 Ext 


| Y-20025 


EXCELLENT INCOME! ASSEMBLING EASY 
CRAFT PRODUCTS AT HOME. PROGRAM 
GUARANTEED! 1-800-377-6000 ext.6050. 


HOME TYPISTS, PC users needed. $45,000 
income potential. Call 1-800-513-4343, Ext 
B-20025 


| 
| 
| DONT BE DENIED! 1 
| 
| 
! 


EYE CARE 


20/20 WITHOUT GLASSES! Safe, rapid, non- 
surgical, permanent restoration, 6-8 weeks. 
Airline pilot developed. Doctor approved. Free 
information by mail: (B00)422-7320, ex. 362 or 
(406)961-5570. Fax: (406)961-5577. 
http://www.visionfreedom.com 

SATISFACTION GUARANTEED. 


FINANCIAL 


BECOME A MILLIONAIRE. ANYONE CAN DO 
IT. Send $9 today for a SIMPLE 7 STEP PLAN 
to: EVERGREEN PUBLISHING INC., 5350 N. 
Lincoln Ave., Вох 124-PS7, Chicago, IL 60625. 


$$$ DEBT CONSOLIDATION FREE! $$$ Cut 
Monthly Payments 30%- 50%, Eliminate inter- 
est, Stop collection calls. Credit restored. NCCS, 


| Inc. (Non-Profit). Lic./ Bonded. (800)955-0412. 
| FEDERAL LOANS for small business now 


available. Call 1-800-777-6342 for free details. 


FREE CASH GRANTS. Never Pay Back! Busi- 
ness, Medical Debts, Others. Information SASE: 
CompuGrant, 5473 М. University Drive, #303, 
Lauderhill, FL 33351. 


MONEY TO LOAN 
ANY PURPOSE 
and debt consolidation service 
results in 30 minutes 


с.а.с. 


FREE GOVERNMENT GRANTS! BILLIONS 
AVAILABLE! NEVER REPAY! 
HOURS): 1(619)599-3502 


LIST OF TOP COMMERCIAL BANKS MAK- 
ING SMALL BUSINESS LOANS, SOME TO | 
$25,000 UNSECURED. SEND $10.00 TO: 
BRISBOIS DISTRIBUTING, PO BOX 218, | 


| STORM LAKE, IA 50588. (712)732-5073. 


MONEY TROUBLES? OVERDUE BILLS? RE- 
DUCE INTEREST CUT CREDIT CARD PAY- 
MENTS. CALL 1-800-SAVE-ME-2. 


OVERDUE BILLS? 1-800-869-0607. Bad cred- 
its no problem! Licensed/Bonded since 1977. 
Applications to $50,000. Not loan company. 
Town & Country Acceptance. 


SMALL BUSINESS - Let the Government Fi- 
nance You! Loans, Grants, Assistance! Satisfac- 
tion Guaranteed! 1-800-226-3601, BF6050. 


FOREIGN NEWSPAPERS | 


WORLDWIDE ENGLISH NEWSPAPERS/ 
MAGAZINES! SAMPLER: 3/$3.98 FREE BRO- 
CHURE. MULTINEWSPAPERS, Box 866-37, 
Dana Point, CA 92629 


FOR INVENTORS 


WORK DIRECTLY WITH ^ 
` REGISTERED PATENT ATTORNEY | 
& DEGREED ENGINEER 
36 YRS COMBINED ENGINEERING & 
PATENT EXPERIENCE 
U.S. & FOREIGN PATENTS 
PATENT AND DEVELOP IDEAS WITH 
THE EXPEHIENCE OF AN ЕХРЕНТ. 
FREE 228 PAGE BROCHURE. 
CONFIDENTIAL ADVICE AND FORMS. 
INTRODUCTION TO INDUSTRY, 
MARKETING PLANS, OFFSHORE 
PRODUCTION & PROTOTYPES 


Also Specializing in Copyrights & Trademarks | 
Associates located near Patent Office | 
CREDIT CARDS ACCEPTED * SAT/SUM HOURS | 


MICHAEL 1. KROLL | 
REGISTERED PATENT ATTORNEY | 
US PATENT REGISTRATION 126,755 | 
171 STILLWELL LA., SYOSSET, NY 11791 || 


TOLL FREE US/CANADA 800-367- 7774} | 


Toll Free FAX - US & Canada 800-367-7773 | 
International Phone/Fax 516-692-2795 | 
Internet-http:// invention.com 
‚ Е- Май: patent e genie. com | 


CALL (24 | 


| 


FOR INVENTORS 


BORSARI & Associates, provides professional 
patent and trademark services. For our in- 
ventor's package, call 800-225-2462. 


DEAL DIRECTLY WITH REGISTERED PAT- 
ENT AGENT and qualified U.S. Patent Office 
Examiner. DON'T BE FOOLED BY PHONIES. 
Free patent information- "Patent, Develop, Mar- 
ket Your Invention." Richard L. Miller, 12 Park- 
side Drive, Suite-N, Dix Hills, NY 11746-4879. 
(516)499-4343, 1-800-242-9853, 
HTTP-//WWW.PTO-AG.COM 


DON'T BE FOOLED! CALL OUR INVENTORS 
CLUB 24 HOURS FOR INFORMATION. 
1-800-466-1793 | 


FREE help for inventors! No charge for protec- 


tion forms and information kit. Affiliated In- 
ventors Foundation. 1-800-525-5885 


FREE INVENTION PACKAGE: Davison & As- 


чё 


" 


sociates offers customized Development, Pat- ' 


enting. and Licensing. Proven Results: 


1-800-677-6382. 


HOW TO PROTECT, PATENT, SELL your own 
invention. $9.95 + $2.00 S/H: Inventor, 4587 
Morse Center Road, SPS318, Columbus, Ohio 
43229-6692. 


INVENTIONS, new products. We ‘submit to 
industry. Patent services. 1-800-288-IDEA. 


INVENTORS’ DIGEST. America's #1 Inventors’ 


Magazine since 1985. | $22/ 


year. 
1-800-838-8808. \ 

Inventors: Free information on offering your 
invention for sale. 1-800-537-1133. Kessler 


Sales Corporation, C-7-Fl-6, Fremont, Ohio 


43420. 


INVENTORS. 
WASHINGTON D.C. 24hr recording. Toll Free 
| 8996 1-0893. Request packet 12. 


INVENTORS -- NEVER SEND IDEAS TO 
STRANGERS! AVOID SCAMS - SAVE THOU- 
SANDS! REVOLUTIONARY, PROTECTION! 
MARKETING METHOD! NONPROFIT OR- 
GANIZATION. FREE INFORMATION: 
1-800-846-3228. 


Inventors... 
Introducing an exciting new 
product that teaches you EVERYTHING 


you need to know abou! taking 
YOUR ideas to market successtully 


For Free Information. 


“Coll низ ВЕД 


Release 
the 


INVENT SOMETHING? ESI Inc. links uncon- 
nected individuals with decision-makers. Free 
brochure supplied. (800) 547-7885 


PATENT HOTLINE. Legal engineering and mar- 
keting assistance available. FREE consultation. 
Call 1-888-USA-IDEA. 


PATENT IT ECONOMICALLY! Free details. 
Licensed since 1958. Near Washington, D.C., 
Ph.D. Associates. 1-800-546-2649 


PATENT IT YOURSELF. Kit includes Publica- 
tions, Forms, А-7 Instructions, $34.95. WORLD 
AIR DATA/PS, Box 70127, Washington D.C. 
20088. 1-800-753-4445. 


"PAY ON SALES MADE" We'll Launch Your 
National T.V. & Print Campaign Free. Applica- 
tion & Eligibility Study Required. Restrictions 
Apply. AS SEEN ON T.V. INC. 407-626-0688. 


REGISTERED PATENT ATTORNEY. Former 
patent examiner. 31 years experience. Donald 
Kettlestr ings. 1 1-800 “800-966-7577. | 


аа‏ کس 


S.E.L.L. YOUR IDEA..... Free info. on Patents, 
Licensing, Marketing, based on 25 yrs Exp. 
Harshaw Hesearch 800-451- -1326 
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"URGENT MESSAGE’ FROM 


GARDEN/LAWN CARE 


ELIMINATE MOLES & GOPHERS quickly, 
easily, permanently. Guaranteed method. $3.95. 

RBEE, Danhaven Farms, P.O. Box 34738, 
[опок VA 23514. 


Low COST GARDENING, GREENHOUSE 
land SOLAR PROJECTS using SUN-LITE HP 
solar glazing. Call for catalog and sample. 
(603)668-81868. 

http //www.solar-components.com 


WORLD'S BEST BEE & FLYING INSECT 
RAP. 60 Day Money Back Guarantee. 
iodegradable- Child & Pet Safe. $19.95/ Trap. 
[1-800-635-1545. 


GIFT IDEAS 


FREE! OFFICIAL BIRTHDAY/ ANNIVERSARY 

CARDS Signed By U.S. President. Complete 

Information Guide: $3.00. P.G.S., 1303 53-St., 

Suite 251, Brooklyn, NY 11219. 

г забен ещо shi E at a ЬЕР 
HAIR CARE 

MEN 5 24 РАСЕ HAIRPIECE CATALOG! For 


$20.00 Discount Mention This Ad. Call: 
1-800-448- 0133. Fax: 1-919-571 -7350 


IMEN'S HAIRPIECES- QUALITY/ LOWEST 
PRICES. CATALOG. 1329 E. 7TH ST., LOS 
ANGELES, CA 90021. 


HEARING AIDS 


Hearing Aids Deal Direct. Guaranteed Low- 

est Discount Prices. Top Quality Made in the 
SA. Home Trial Free Information. 
-800-641-4327. True Sound 


EARING AIDS- New FREE Catalog. All styles 
available, including POWERFUL CUSTOM 
AIDS, at savings of 1/2 or more. Power Hearing, 
Бох 31, Alpine NY 14805 1-800-260-4135 


EARING AIDS- GUARANTEED LOWEST 
PRICES! No huge commissions. Home trial, 
erms. All makes. We're the oldest, biggest, 
pest. Custom instrument specialists. Free in- 
ormation,(BOO) 323-1212. Lloyds - PSC. 


FREE CATALOG! 
New Hearing Aids 


MINI CANAL и 


е 45 Day Trial eHuge Savings } 
1-618-564-2026 (Offlce) 
1-800-453-4905 (24HRS 
Write: RHODES HEARIN 
20112 Ohlo St., 
Brookport, IL 62910 


HOBBIES/ 
CRAFTS/COLLECTIONS 


‘ETTING Started in Stained Glass" $1.00. 
Vhittemore ‚ Box 2065X, Hanover, МА 02339 


INVENTIONS WANTED 


REE PROTECTION FORMS. Help available. 
larket your Invention at our expense. 
“800-841-1708, 


— 


ONG KONG factory пеед several new pro- 
lucts for their oversea buyers. Send product 
eas for royalty evaluation. Can produce exclu- 


ively. Hong Kong Plastic Metal Products Com- | 


any, Box 69627, Kwuntong, Hong Kong. 


VENTORS: Free information package, exper- 
enced patent attorney in Washington, DC area. 
00-876-6670, J.P. Halvonik © 
NVENTORS: Utilize The Logical Process to 
rotection and Potential Profits. Free Advice. 
PSI Washington DC 800-458-0352 
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INVENTIONS WANTED 


INVENTORS: The Concept Network represents 
inventors who want to PATENT and MARKET 
their new product ideas. Call 1-800-835-2246 
Ext 144 for free information kit. 


-KITES~ 


| Free COLOR CATALOG 
Choose from over 200 kites. 
Many unusual & innovative designs. 
Call or write for your catalog today! 

i Into The Wind e [800] 541-0314 { 
1408-Р Pearl St., Boulder, СО 80302 
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LOANS BY MAIL 


BORROW: $100-$100,000! FAST! NO 
COLLATERAL. PERSONAL, DEBT CONSOLI- 
DATION, BUSINESS, AUTO, RESIDENTIAL- 
1-800-444-6599 - 24 HOURS. 


SIGNATURE Loans, must have checking ac- 
count & steady job. Call 1-800-445-0680. 


MISCELLANEOUS 


CONDOMS BY MAIL CONFIDENTIALLY! 1 


Dozen Condoms. Mail $7 To: Smartech, Р.О. 
Box 496, Okemos, MI 48805-0496. 


STIRLING ENGINE Videos. Plans, Books, Kits. 
&atalog: $1.00 (Refundable). BCS, Box 276-PS, 
Fulton, MO 65251. 


MONEYMAKING 


OPPORTUNITIES 


CRAPS! Amazing, revolutionary system. Thou- 
sands of satisfied customers. Free recorded 
information. 1-615-967-0064. 


FABULOUS PROFITS BUILDING BIRD- 
HOUSES! INFORMATION $1. DORET MAR- 


| KETING, R1, BOX 223-P, BROWERVILLE, MN 
| 56438. 


MOTORCYCLES/BICYCLES 


Be the first! Own PEDDLE PADDLE- am- 


1 | phibious bike. Fun, inexpensive. Demonstration 
M | video $10.00. MC/VISA. (806)374-9404. Rt 6 


-Box 105Р5, Amarillo, TX 79124: 


DIMENSION EDGE ENGINES: Auxilliary Power 
Supply Fits Bicycles, Recumbents, Fold-ups, 
Easily. Aluminized System Outpowers, Out- 
climbs, Outpaces Competitors. Call 
1-406-245-5380. 


NEW PRODUCTS 


“The Pertect 
Laptop Desk” 


a te ill ie ИР 
The MYBESG™ Custom Mn 
= High ipd Ergonomic Desigr 

B® Jills and М justs to Any Angle 
e Slides Under Sole Cushions and 
№ Folds for Storage 
e Idea! for Reading and Writing, too! 


Just ask for MYDESC 8000 series 
1-800-4M Y DE SC 


i465 - 


RHAMDEC 
476 Ellis Street, Mountain View, CA 84043 


"an ax (405) 965-4705 


р Ipectal 
5760.00 


NEW PRODUCTS 


GRAFFITI REMOVAL- Safe and Fast. Remove 
graffiti off all types of surfaces including stone, 
brick and Latex painted surfaces. Non- toxic, 
Biodegradeable and Non- Carcinogenic. GRAF- 
FITI GRABBER. $14.95/ Ot. $49.95/ Gal. Envi- 
ronmental Recovery Group, Inc. Phone 
(206)545-8013. 

Email: egroup @ix.netcom.com 
http://www.graffitigrabber.com 


SCREEN FEDERAL TRADEMARKS BEFORE 
ADVERTISING NEW PRODUCTS. FREE KIT. 
800-888-8062. THE TRADEMARK REGISTER. 
WASHINGTON DC 20045 


OF INTEREST TO ALL 


HOW DID HE DO IT? 


$10 to Валона: Вох 23255, ап Diego. CA 92193 


PHOTOGRAPHY 


Photographers- Gain free access to celebrity, 
sports, and news events with press credentials. 
Limited supply! Rush $12.95 and a passport 
photograph to: Freelance News, Box 604, Раза- 
Чепа, СА 91102. 


PLANS/KITS/ BLUEPRINTS. 


Dome Homes - Pre-cut kits - Superinsulated - 
Dome Tour Video - Natural Spaces 
1-800-733-7107. 


ELECTRONIC HOBBYISTS- Versatile power 
supply plans. $7.95. RS Distributors, 1239 
Kayak Cove, Lutz, FL 33549. 


OOOUCH! Don't get scalded in the shower 
again. Complete plans. $12.95. OOOUCH!, PO 
Box 97026, CMS PA 15229-0026. 


PEDAL CARS. KIDS 6-16. Built From Plastic 
Drums. Plans $15.00. American Speedster, 209 
Farnsworth, Waterville, OH 43566. 
http://www.cris.com/-cbc 


PLASTICS 


CASTOLITE Liquid Plastics. Crystal clear, col- 
ors. For casting, embedding, coating, fiberglas- 
sing, repairing and reproducing with our Mold 
Making Supplies. Catalog $3.00 refundable. 
CASTOLITE, Dept. 96H/PS, 4915 Dean, Wood- 
stock, IL 60098. 


Rubber, plastic compounds, techniques, 
sources, Free information: Castcraft, Box 
17000(V96), Memphis, TN 38187-0000. 


| REAL ESTATE 


BARGAIN HOMES - Foreclosed, HUD, VA, S&L | 


Bailout properties. Low Down. Fantastic sav- 
ings. Call 1-800-513-4343 Ext. H-20025 for list. 


| 20-160 acre claim program still available, get yours for. 
$20 government fee, in AK, AZ, AR, CA, CO, ID, MT, 
NV, NM, OR, UT, WA, WY. For complete, step-by-step | 


package including maps, telephone helpline, filing 
forms, etc. send $20; or for more information send $3. 
PUBLIC LANDS TITLE, PO Box 2945-РЗ Port 
Angeles, WA 98362-0338 (this is not Homesteading, 
it's much easier and only costs $1. per acra). 


MONTANA å WYOMING 
Trees, Creeks and Wildlife. 35 acres starting at 
only $14,900. Many other properties and sizes 
available. Easy Owner Financing. No Time Limit 
Guarantee. Warranty Deed. Guaranteed Access. 


Call today for free information & photos. — 
Rocky Mountain Timberlands 
1315 East Main • Dept. PS. P.O. Box 1153 

Bozeman, 59771-1153 * (406) 585-8088 


Call Toll Free: 1-800-682-8088 


| MAKE YOUR OWN ROCKET 


L] 


REAL ESTATE 


CALIFORNIA. Acreage. Lots $50 down. $5( 
monthly. 4602 Ethel Ave., Sherman Oaks, CA 
91423 


GOVERNMENT LAND now available for claim 
Up to 160 acres/person. Free recorded mes: 
sage. (707) 448-1 887. (4/05) 


ROCKY MOUNTAIN RANCHES, Idaho, Mon: 
tana, Washington. Affordable acreages. Free 
information. Call today. 1-800-942-5363. 


` RECIPES 


MEN WHO BAKE! Fun, recipes, baking tips 
Fact- filled, humorous newsletter, “We Kneac 
the Dough.” Risk-free trial 12- issue subscriptior 
$24.95. Call 1-888-KNEAD IT. 


REMAILING SERVICES 


CONFIDENTIAL ADDRESS. FORWARDING 
WORLDWIDE. VOICEMAIL. MAILPOST 
2421PS Pratt, Chicago, Illinois 60645. 
312-764-0100, 800-890-3199 


SATELLITE TV 


FREE CATALOG. World's Best Selection List: 
ing Books, Etc. On Satellite TV. (800)483-2423. 


OBTAINING SOUND for your VCII and VCI 
plus is easy. Мо codes Needed. Details 
1-800-211-5635. 


SOUND for VIDEOCYPHER-II and plus. Free 
details. SASE: NASSIRIAN, Box 382-S, Hic 
Linda, CA 95673. 


Рту) 


АМ 
The NEW DISH™ Network! 
* MORE Programming Choices 
for YOUR Family. 
Save 30-60% on E i 
Compared to Cable and other Digital! 
M e 800-500-9264 
à: s% Special Digual Hotline 
э ES Your Family Deserves a DISH™ 
bi Skyvision, Inc: 


1032 Frontier Dr. 
Fergus Fall, MN 56537 


we IS the Future 


SCIENCE & CHEMISTRY 


LABORATORY 
CHEMICALS GLASSWARE, Catalogue $2.00. 
Established 1953. Hagenow Laboratories; 1302 
Washington, Mánitowoc, WI 54220. 


"EXPERIMENTERS" 


"Laboratory" Glassware, Chemicals.Cataloc 
$2.00. Southern Oregon Scientific, 1000 SE M 
Street. Unit A, Grants Pass, OH 97526 


Laboratory Supplies, Microscopes, Scales, 
Glassware, Chemicals Small Quantities. 
Catalog $5.00 Chem Lab Supplies, Dept PS 
1060-C Ortega Way, Placentia СА 92670. 
714-630-7902 


MOTORS!!! 
HOMEMADE FUELS, CHEMICALS . SUP. 
PLIES "GLASSWARE", INSTRUCTIONAL 
BOOKS, MANUALS, VIDEOS. "HUGE CATA: 
LOG" $2.00. РҮВОТЕК, P.O. BOX 1, 
CATASAUQUA, PA 18032. (717)256-3087. 


| NEW GRAND UNIFIED FIELD THEORY. "OUF 
| DYNAMIC UNIVERSE." Easy To Understand 


$12.95. Numinous Publishers, 2593 Highway, 


| 32, Chico, CA 95926. 


space Compass. Two experimental instruments 
on motion in space. $9.95: Salvo Distribution, 
Р.О. Вох 1733, Summerville, SC 29483 
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LOOKING BACH - 


EDITED BY BOB SILLERY 


ШШ] down on July 30, it will 
bring along what the average U.S. ва 
tourist expects to find at his desti- - 
nation's airport: a car he can get 
around with. The first manned ve- 
hicle on the moon will allow astronauts to cover twice the 
[e TN did on foot. А color TV camera will allow you 
| fi to see what they see.—July 1971 


POPULAR SciENCE'S coverage of Apollo 


sulting Editor on Space Wern- 
her von Braun [above]. At 
fue йк von Braun 


ee was NASA 
deputy as- 


E sociate ad- 
! ministrator. 


Electrical Discharges 


ГТ] QUITE RECENTLY, electricians have discovered the value 
ШШШ of photography in registering electrical discharges, so 
that they may be carefully studied at leisure. These figures 
[see negative charge, right] were produced by causing the 
discharges to take place across the sensitive surface of an or- 
dinary photographic dry plate.—July 1896 


ВЕЕР иман че EHH 


кер [ LI | DRESSUNE ЕПШШ ШШЕ +. т; 


|2 YEARS M MO] | _ HNHEESEREBEERENA EL tid ШЕШШ 
eee 


LEL LLL 

NIE: mr ОК» ТМ Lull [| | 
ETTI LLTI иви ив! 
2 AND РГА jS YEN м НО НН 


ae жан Go эш ше ба йш сз ки ыш да ЫЫ а ай э пи а иа НИ За 0 


Е И € CERO RP эй эн эш. ы ОВР ЕР ВИ АР 


Photocopy Permission Permission is granted by Popular Science for libraries and others registered with the Copyright Clearance Center (DCC) to photocopy articles in this issue for the flat fee of $1 per copy of each arti- 
cle or any part of an article, Send correspondence and payment to COG (21 Congress Si. Salem, Mass 01970); specify ССС code 0161-7370/85/81.00— 0,00, Copying dome for other than personal or reference use 
without the written permission of Popular Science 15 prohsbited. Address requests for permission on bulk orders to Beth Barber, L.A. Times Syndicate, intl, 2 Park Ave. New York NY 10016 for foreign requests. For 
domestic requests, write pr call Reprint Management Services. Inc... 147 West Airport Ad.. РО. Bax 5363, Lancaster, PA 17606-5363; 717-560-2001 (FOR ARTICLE REPRINTS ONLY). Popular Science® is a registered 


trademark of Tames Mirror Magazines, Inc 


POPULAR SCIENCE Business and Executive Offices: 2 Park Ave | New York NY 10016, Ийан esse Address contributions to Popular Science, Editorial Dept.. 2 Park Ave.. New York NY 10016. We are not responsible for 
less af unsolicited materials. They will not be returned unless accompanied by tetum postage. Microfilm edibons are available from Xerox University Microfilms Serial Bid Coordinator, 300 М. Zeeb Rd., Ann Arbor MI 48106. 
Subecription impirigs: Send new or renewal subscriptions or change of address (send both new and old addresses) to Popular Science, Вох 5100, Harlan IA 51537. Allow six to eight weeks for change of address. If you 
have а subsenption problem. please write to the above address Subscriptions: U.S. and its possessions, 1 year $17.24; 2 years $24.95; 3 years $29.95. For Canada, add $7 per year (includes GST). For Foresgn. add $8 
рег year, Subscriptions processed electronically, Pastmazter: Send change of address notices to Popular Science. Box 5100. Harlan IA 51537. Popular Science entered as second-class postage paid al New York NY and 
additional тайт offices. Canada Post Canadian Publications Mail Product Agreement No. 56219. Canada GST Registration Number R- 122388066. Popular Science (ISSN 0161-7370) is published ménthhy by Times Mirror 


Magazines, Inc. 2 Park Ave., New York NY 10016. А 


104 


15's lunar landing was led by Con _ 


Photographing 


As Time Goes By 


Fy DOES MAN accomplish much in his life? 
ШШШ Some calculations have been made. The 
average man spends 11 months in dressing; 
eating, 5 years, 5 months; working, 16 years, 8 
months; he spends 7 months in church; 8 years 
and 11 months are left for pleasure.—July 1921 
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North to 
the Pole 


says Robert Peary, 
"must be made a busi- 


ness and carried on from 
year to year, profiti ng by 
each item of experience." An 
expedition to Jones Sound 
is intended to initiate a 
system of continuous ex- 
ploration. Jones Sound is at 


Wind at Work 
for Planes 


the bottom of the territory THE WORLD'S largest ME 
marked "unknown" in the ШЙ] wind tunnel is a 40- : 

accompanying fold-out by-80-foot structure at Mof- 
map.—July 1896 fett Field, Sunnyvale, Cali- : 
Robert Peary is usually cred- fornia. The throat, or test i 
ited with leading the first section, where the planes are 


mounted to be introduced to 
a blast from the fans, is half 
again as wide as a city lot 
and higher than a three- 
story building.—July 1946 
In its 50-year history, the 
tunnel has tested more than 
550 aircraft. Still the world's 
largest, the National Full-Scale 
Aerodynamics Complex now 
also includes an 80-by-120- 
foot tunnel. The newer section 
is spacious enough to test air- 
craft the size of a Boeing 737. 


expedition to reach the 
North Pole, in 1909. 
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